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(54) Double-skied printing in an ink jet printer 

(57) According to the present invention, an ink jet 
printer with a double-side printing function enables to 
print page images at a proper position on both surfaces 
of a cut paper. To this end, in the present invention, 
when feeding the cut paper A having an image printed 
on the front surface, as shown in Bg. 6, the feeding 
roller 407 is rotated in the direction C1 to feed the cut 
paper A and simultaneously the registering rollers 41 0a, 
41 0b are rotated in the direction D1 to push back the cut 
paper. Accord ng to the present invention, double-side 
printing is easily realized in both of the cases where the 
ink jet printer with the double-side printing function is 
connected to the host, and where the ink jet printer with- 
out double-side printing function is connected to the 
host Therefore, as shown in Rg. 18, in the present 
invention, when double-side printing mode is desig- 
nated, the host makes an inquiry of the printer whether 
or not double-side printing is available (step 6), and if 
the response indicating that double-side printing is 
available is returned (step 7), a printing command for 
double-side printing mode is generated and sent to the 
printer (steps 9, 10). When the response indicating that 
double-side printing is available is not returned (step 7), 
a printing command for the odd-numbered pages is 
generated and sent to the printer (steps 11, 12), and 
when the user inputs OK (step 16), a printing command 
for the even-numbered pages is generated and sent to 
the printer (step 17,18) 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an image 
recording technique and, more specifically, to an ink jet 
printer which lends itself to use for double-side printing, 
and to the technique for corrtroinng the ink jet printer. 

2. Description of Related Art 

[0002] An ink jet printer disclosed in Japanese Pat- 
ent Laid-Open No. 9-254376 is known as a printer that 
is able to print images on both surfaces of a printing 
medium. When double-side printing mode is designated 
in this ink jet printer, a printing medium in the paper- 
feeding cassette is fed between a print head and a 
platen, passed therethrough, moved backward again, 
and then fed again between the print head and the 
platen from the same side. During such an automatic 
feeding operation, an image for the odd-numbered page 
is printed on one surface of the printing medium, and 
then an image for the even-numbered page is printed on 
the other surface of the printing medium (hereinafter, 
the surface on which the image for the odd-numbered 
page is printed is referred to as a front surface, and the 
surface on which the image for the even-numbered 
page is printed is referred to as a back su rface of a print- 
ing medium). 

[0003] In addition to this type of ink jet printer, as 
another type of printer that is able to print images on 
both surfaces of a printing medium, an ink jet printer in 
which the user reverses the printing medium which has 
finished printing on the front surface is also known. 
When double-side printing mode is designated in this 
type of ink jet printer, printing media are fed from the 
paper feeding tray successively, and images for the odd- 
numbered pages are printed on the front surfaces of 
these printing media. When all the images for the odd- 
numbered pages were printed, the user reverses a 
stack of printing paper on which the images for odd- 
numbered pages are printed and loads ft again on the 
paper feeding tray, so that those printing medias are 
again fed from the paper feeding tray successively, and 
the images for the even-numbered pages are printed on 
the back surface thereof successively. 
[0004] In these two types of ink jet printers, posi- 
tioning of the leading edge of the printing medium being 
conveyed with respect to the print head is carried out by 
suspending the rotation of the upper and lower register- 
ing rollers arranged before the print head and abutting 
the leading edge of the printing paper against the nip 
between those registering rollers. This type of register- 
ing roller is stated in Japanese Patent Laid-Open No. S- 
1 47208 relating to the ink jet printer that is able to print 
on both surfaces of a printing medium. 



[0005] In general, the condition of the printing 
medium of the printing paper is apparently different 
before and after the page image is printed on the front 
surface as shown below. Since the printing medium 

5 having printed the page image on the front surface con- 
tains ink therein, the weight is increased in comparison 
with the blank printing medium including no ink at all as 
a matter of course. In addition, the printing medium hav- 
ing printed a page image on the front surface is subject 

10 to irregular waves or curls. In this way, the printing 
medium of which increased in weight corresponding to 
the weight of ink, or the printing paper having irregular 
waves or curls may not be able to travel smoothly when 
it is fed in the same condition as the case of the blank 

is printing medium. It may cause skew. Since the printing 
medium having a page image printed on the front sur- 
face thereof contains ink therein and thus the hygro- 
scopidty is deteriorated, it needs longer time to be dried 
than the blank printing medium. Therefore, when the 

20 page image is printed again on the back surface of the 
printing medium that is deteriorated in hygroscopicRy, 
the image cannot be dried in a short time as in the case 
of the blank printing medium. 

[0006] However, in the two types of ink jet printers 

25 described above, the printing medium is fed in the same 
way for the front surface printing and the back surface 
printing. Therefore, when printing the image on the back 
surface, the medium cannot be fed as smoothly as the 
case of printing on the front surface. Therefore, when 

30 printing the page image on the back surface of the print- 
ing medium, the upper and lower registering rollers may 
start rotating again before the whole portion of the lead- 
ing edge of the printing medium abuts completely 
against the nip between the upper and lower registering 

35 rollers. When ft happens, the printing paper is conveyed 
from between the upper and lower registering rollers 
toward the print head even though the alignment of the 
leading edge of the priming medium with respect to the 
print head is not correctly made. When printing of the 

40 page image on the back surface is started under such a 
condition, the page image cannot be printed at the cor- 
rect area on the back surface of the printing medium. 
Consequently, there may be the case where the page 
images printed on both surfaces of the printing medium 

45 are not in parallel with respect to each other. In the case 
of double-side printing for three or more pages, there 
may be the case where the printed printing medias are 
stacked one on another on the paper receiving tray even 
though ink on the back surface is not completely dried. 

5© When ft happens, ink on the back surface of each print- 
ing medium on the paper receiving tray is transferred to 
the front surface of another printing medium, thereby 
deteriorating the quality of the page image for both sur- 
faces of each printing medium on the paper receiving 

55 tray. It is apt to happen especially when the photo image 
is printed on the back surface. 
[0007] The double-side printing function as 
described above is not inevitable for printing the page 
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image on both surfaces of the printing medium. As 
stated in Japanese Patent Laid-Open No. 5-147208, for 
example, the existing ink jet printer that has no double- 
side printing function may also be used for printing the 
page image on both surfaces of the printing medium if 
the user deliberately carries out two steps of; giving an 
order to print only the images for the odd-numbered 
pages in the first place, and then designating to print 
only the images for the even-numbered pages. How- 
ever, it is troublesome for users because it requires the 
repeated operations that are not necessary in the nor- 
mal one-side printing. 

[0008] Other techniques relating the printer that is 
able to print on both side surfaces of the printing 
medium are shown in Japanese Patent Laid-Open No. 
3-100760, No. 4-49069, No. 63-236653, No. 1-299078, 
No. 63-3986, No. 2-14175, No. 11-99724, No. 11- 
227278, No. 6-344606, and Patent No. 2839334. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the first object of the present 
invention is to provide technique to print high quality 
images by an ink jet printer even in the •aSaWefsKJeJ 
^nSSn^pBWhe second object of the present invention 
is to allow the ink jet printer that is able to perform dou- 
ble-side printing to print high quality page images in the 
proper area on both surfaces of a plurality of printing 
medias successively. The third object of the present 
invention is to ease the operational trouble which a user 
encounters when executing double-side printing job by 
an ink jet printer. 

[0010] In order to achieve the first object described 
above, the first embodiment of the present invention 
provides a printer control unit for issuing command to 
the printer that is able to perform double-side printing, 
comprising: 

mode designation receiving means for receiving the 
designation of double-side printing mode in which 
both surfaces of a printing medium are the target 
surfaces to be printed; 

command generating means for generating a com- 
mand for adjusting the timing of feeding the printing 
medium for the second image that is to be printed 
later out of a pair of images to be printed on both 
surfaces of the printing medium in the case where 
the mode designation receiving means receives the 
designation of double-side printing mode; and 
command issuing means for issuing the command 
generated by the command generating means as 
the command to be supplied to the printer. 

[0011] With this printer control unit, the timing in 
feeding the printing medias having images printed on 
the front surfaces that are subject to a timing lag before 
arriving the print head is adjusted. Consequently, the 
accuracy of the registration of the printing medias with 



respect to the print head is improved, so that the image 
is printed at the proper position of the printing medium. 
[0012] In order to achieve the first object described 
above, the second embodiment of the present invention 
5 provides a printer control unit for issuing a command for 
suspending the advancement of a printing medium, 
which is being fed by the rotation of the feeding roller, by 
the roller located forward of the printing medium, com- 
prising: 

w 

mode designation receiving means for receiving the 
designation of double-side printing mode in which 
both surfaces of the printing medium are the target 
surfaces to be printed; 

is command generating means for generating a com- 
mand, upon receipt of the designation of the dou- 
ble-side printing mode by the printing mode 
designation receiving means, for rotating the regis- 
tering roller in the direction to move the printing 

20 medium backward before restart of advancement 
and rotating the feeding roller in accordance with 
the rotation of the registering roller in order to feed 
the printing medium for printing the second image 
that is to be printed later out of a pair of images to 

25 be printed on both surfaces of the printing medium; 
and 

command output means for issuing the paper feed 
command generated by the paper feed command 
generating means as the command to be supplied 
ao to the printer. 

[0013] With this printer control unit, during feeding 
operation of the double-side printing mode, the printing 
medium having an image printed on the front surface, 

36 which is subject to skew, is fed toward the registering 
rollers but its leading edge portion is flipped by the 
reverse rotation of the registering roller. By this opera- 
tion, skew of the printing meoSum on a feed is corrected, 
and the position of the leading edges of the printing 

40 medium with respect to the print head is registered. 
Therefore, by executing double-side printing by the 
printer controlled by the printer control unit of the 
present invention, the image is printed at the proper 
position on the back surface of the printing medium hav- 

45 ing an image printed on the front surface. 

[0014] In this printer control unit, it is also possftrfe 
to arrange the command generating means to generate 
a command for rotating the registering roller and the 
feeding roller at rotational speeds in accordance with 

so the type of the paper as the command to be supplied the 
printer. In this arrangement, the printing medium that 
can be conveyed smoothly and the printing medium that 
cannot be conveyed smoothly are both property regis- 
tered with respect to the print head. Therefore, the 

55 image may be printed at the proper position on various 
types of printing mecfia. 

[0015] The printer control unS accord ng to the sec- 
ond embodiment may be provided with detecting means 
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for detecting information on the quantity of ink used for 
printing a first image which is to be printed ahead of the 
other one of the pair of images, so that the command 
generating means generates a command for rotating 
the registering roller and the feeding roller at a rotational 
speed in accordance with information detected by the 
detecting means on the first image paring with the sec- 
ond image as the command for conveying the printing 
medium for printing the second image. The more quan- 
tity of ink the printing medium contains in the image 
printed on the front surface, the harder it is to feed the 
printing medium smoothly, thereby resisting being regis- 
tered with respect to the print head. However, in the 
arrangement descrfoed above, the printing medium 
printed on the front surface with an image may be regis- 
tered with respect to the print head irrespective of the 
quantity of ink on the front surface. 
[0016] In order to achieve the first object as 
described above, the present invention further provides 
a storage medium having an operation program of the 
printer control unit stored therein. 
[0017] In other words, the present invention pro- 
vides a storage medium having a program for control- 
ling a double-side printing mechanism stored therein; 

wherein the program is for making the printer 
control unit for controlling the printing mechanism exe- 
cute; 

a mode designation receiving process for receiving 
the designation of double-side printing mode in 
which both surfaces of a printing medium are the 
target surfaces to be printed; 
a command generating process for adjusting the 
timing of feeding the printing medium, upon receipt 
of the designation of the double-the printing mode, 
for printing the second image that is to be printed 
later out of a pair of page images to be printed on 
both surfaces of the printing medium; and 
a command issuing process for issuing the com- 
mand generated by the command generating proc- 
ess as a command to be supplied to the printing 
mechanism. 

[0018] In addition, the present invention provides a 
storage medium having a program for controlling the 
printing mechanism that suspends advancement of the 
printing medium, which is being fed by the rotation of 
the feeding roller, by the registering roller located for- 
ward of the printing medium stored therein, 

wherein the program makes the printer control 
unit for controlling the printing mechanism execute; 

a printing mode designation receiving process for 
receiving the designation of double-side printing 
mode in which both surfaces of a printing medium 
are the target surfaces to be printed; 
a command generating process for generating a 
command, upon receipt of the designation of the 



double-side printing mode, for rotating the register- 
ing roller in the direction to move the printing 
medium backward before restart of advancement 
and for rotating the feeding roller in accordance with 

5 the rotation of the registering roller in order to feed 
the printing medium for printing the second image 
that is to be printed later out of a pair of page 
images to be printed on both surfaces of the print- 
ing medium; and 

to a command issuing process for issuing the com- 
mand generated by the command generating proc- 
ess as a command to be supplied to the printing 
mechanism. 

is [001 9] This program may be for making the printer 
control unit execute the detecting process for detecting 
information on the quantity of ink used for printing the 
first image which is to be printed ahead of the other one 
of the pair of images, and generate a command for 

2D rotating the registering roller and the feeding roller at a 
rotational speed in accordance with the detected infor- 
mation on the first image paring with the second image, 
as the command on the second image in the command 
generating process. 

25 [0020] Alternatively, the program may be for making 
the printer control unit generate a command for rotating 
the registering roller and the feeding roller at rotational 
speeds in accordance with the type of the printing 
medium as the command for conveying the printing 

jo medium for printing the second image. 

[0021] In order to achieve the second object 
described above, the present invention provides a 
printer control unit for issuing a command to be supplied 
to the printer that is able to print on both surfaces of the 

36 printing medium, comprising: 

printing mode designation receiving means for 
receiving the designation of double-side printing 
mode in which both surfaces of a printing medium 

40 are the target surfaces to be printed; 

command generating means for, generating a com- 
mand, upon receipt of the designation of double- 
side printing mode by the printing mode designa- 
tion receiving means, for delaying the start of feed- 

45 ing the printing medium for printing the second 
image which is to be printed later out of a pair of 
page images having consecutive page numbers 
among a plurality of page images to be printed by 
the printer; and 

so command issuing means for issuing the paper feed 
command generated by the command generating 
means as the command to be supplied to the 
printer. 

55 [0022] With this printer control unit, since a waiting 
time is provided before feeding the printing medium 
having an image printed on the front page, printing of 
the image on the back surface may be started only after 
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ink on the front surface of the printing medium ts dried. 
Therefore, even when the front surface of the printing 
medium comes into contact with the roller while the 
printing medium is fed for printing on the back surface, 
the quality of the page image printed on the front sur- 5 
face of the printing medium is not deteriorated. There- 
fore, high-quality images may be printed on both 
surfaces of the printing medium. 
[0023] It is also possible to provide detecting means 
for detecting information on the quantity of ink used for 
printing the first image which is to be printed ahead of 
the other one of the pair of images, so that the com- 
mand issuing means generates acommandrfb tadefayino 
theistarttofrtte^ng^the? 
segDggjjrrag^ 

b^fcthe^detect^^ 

the:second!irhageSln such an arrangement, a minimum 
waiting time required to let ink on the front surface of the 
printing medium dry "ts provided so as to prevent the 
throughput from decreasing. In this case, 'by^reduang^ 
the^walfng^time-for-^e 
wtthstfte^peliocl^eTapse^^ 




arrangement is effective especially in the case where 
the printer begins printing the images for the back sur- 
faces of a plurality of printing medias after finishing 
printing the image for the front surfaces of all of printing 
medias, since the time required for printing the image 
on the front surfaces of the following printing medias is 
counted as the waiting time. 

[0024] Alternatively, it is also possible to provide the 
printer control unit with printing condition storing means 
in which the waiting times in correspondence with the 
type of printing medium and the type of ink are stored, 
so that the command generating means reads the wait- 
ing time corresponding to at least one of the type of 
printing medium on which the second image is printed 
and the type of ink used for printing the first image par- 
ing with the second image from the printing condition 
storing means, and generates a command for delaying 
the start of feeding printing medium for the second 
image as long as the period of time corresponding to 
the waiting time. In this arrangement, the waiting time 
can be set according to the characteristics of the print- 
ing medium being used and the characteristics of ink 
being used. In the case, by reducing the waiting time for 
the second image in accordance with the period 
elapsed since finishing the first image paring the sec- 
ond image, the print processing is prevented from taking 
a long time unnecessarily. This arrangement is effective 
especially in the case where the printer begins printing 
the images for the back surfaces of a plurality of printing 
medias after finishing printing the image for the front 
surfaces of all of printing medias, since the time 
required for printing the image on the front surfaces of 
the following printing medias is counted as the waiting 



time. 

[0025] In the case where the printer as a controlled 
system of the printer control unit is a printer of the type 
that the advancement of the printing medium fed by the 
rotation of the feeding roller is suspended by the regis- 
tering roller located forward of the printing medium, it is 
also possible to include the instruction for rotating the 
registering roller in the direction to move the printing 
media backward and rotating the feeding roller accord- 
ing to the rotation of the registering roller in the paper 
feed command for delaying the start of feeding the print- 
ing medium for printing the second image. In this 
arrangement, since the printing medium having images 
on the front surfaces are fed toward the registering 
roller, but the leading edges thereof are flipped by the 
reverse rotation of the registering rollers, thus skew of 
the printing media on the feed is corrected, and conse- 
quently the position of the leading edges of the printing 
media with respect to the print head is registered. 
Therefore, the image can be printed at the proper posi- 
tion on the back surface of the printing medium having 
the image printed on the front surface, and thus high- 
quality image can be printed at the proper position on 
both surfaces of the printing medium. 
[0026] In order to achieve the second object 
described above, the present invention provides a stor- 
age medium including an operation program for the 
printer control unit stored therein. 
[0027] In other words, the present invention pro- 
vides a storage medium having a program stored for 
issuing by a printing control unit a command to be sup- 
plied to the printer which is able to print the page image 
on both surfaces of a printing medium, 

the program is for making the printer control unit 
execute: 

a detecting process for detecting information on the 
quantity of ink used for printing the first image which 
is to be printed ahead of the other one of the pair of 
images having consecutive page numbers; 
a mode designation receiving process for receiving 
the designation of double-side printing mode in 
which both surfaces of the printing medium are the 
target surfaces to be printed; 
a command generating process for generating a 
command for delaying the start of feeding the print- 
ing medium, upon rectpt of the designation of the 
double-side printing mode, for printing the second 
image as long as the period of time corresponding 
to the waiting time according to information on the 
first image paring with the second image detected 
by the detecting means; and 
a command issuing process for issuing the com- 
mand generated by the command generating proc- 
ess, as the command to be supplied to the printing 
mechanism. 

[0028] In addition, in order to achieve the third 
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object, the present invention provides a printer control 
unit for issuing the command to be supplied to the ink jet 
printer, comprising: 

mode designation means for receiving the designa- s 
tton of the mode between double-side printing 
mode and one-side printing mode; 
transmit-receive means for making an inquiry about 
the ink jet printer whether or not the double-side 
printing is possible, receiving a response to the to 
inquiry, and issuing the generated printing com- 
mand as the command, when double-side printing 
mode is designated by the mode designation 
means; and 

printing command generating means for is 
when the transmit receive means received a 
response representing that double-side printing is 
possible, 

generating a printing command for double-side 

printing mode as the printing command to be 20 

issued by the transmit-receive means, and 

when the transmit-recerve means received other 

responses, 

generating a first printing command for one-side 
printing mode relating to one of the odd-numbered 25 
pages and the even-numbered pages successively 
as the printing command to be issued by the trans- 
mit- receive means, and then 
generating a second printing commands for one- 
side printing mode relating to the other one of the so 
odd-numbered pages and the even-numbered 
pages successively as the printing command to be 
issued by the transmit-receive means. 

[0029] When the transmit-receive means terrrti- as 
nated the transmission of all the first printing command, 
the transmit-receive means makes an inquiry about 
whether or not the ink jet printer has executed printing 
according to all of the first printing command; and when 
it is arranged to accept the response to the inquiry, there 40 
may be provided output means for issuing an output 
indicating that printing according to all the first printing 
commands has finished. 

[0030] The printer control unit may comprise; 

45 

margin setting means for receiving the margin set- 
tings of at least one of the odd-numbered page and 
the even-numbered page; and 
automatic remaining margin setting means for set- 
ting the margins in such a manner that, when dou- so 
We-side printing mode is designated by the mode 
designation means and the margin for one of the 
odd-numbered page and the even-numbered page 
is set by the margin setting means, the right margin 
of one of the pages of which the margins are not set 55 
is set to the same width as the left margin of the 
other page of which the margins are set, and the left 
margin of one of the pages of which the margins are 



not set is set to the same width as the right margin 
of the other page of which the margins are set 

[0031] Alternatively, the printer control unit may 
comprise: 

drawing command generating means for generat- 
ing a drawing command which serves as a source 
when the printing command generating means gen- 
erates the printing command, and specifying the 
printing area on the printing medium for printing 
based on the printing command; and 
margin setting means for setting margins on the 
printing medium for executing a printing job based 
on the printing command. In this case, it is desired 
that the printing command generating means com- 
prises: 

drawing means for expanding the drawing com- 
mand into an image; and 

drawing control means for controlling the drawing 
means in such a manner that when a part of the 
printing area specified by the drawing command 
generating means is overlapped with the margin as 
a result of setting the margin by the margin setting 
means, the drawing command for one page is 
expanded into a downsized image by the drawing 
means so that the image for a page is accommo- 
dated within the area that is not overlapped with the 
margin in the printing area. There may be provided 
output means for outputting one of massages indi- 
cating that the image will be downsized, and a mes- 
sage to inquire whether the image may be 
downsized or not before rasterizeing the drawing 
command for a page into a downsized image. In the 
case where the printing area is rectangular, prefer- 
ably, the drawing control means makes the drawing 
means rasterize the drawing command for one 
page into a downsized image without changing the 
aspect ratio of the printing area. 

[0032] It is also possible to provide output means 
that output the massage for confirming whether or not 
ink for double-side printing is installed in the ink jet 
printer when double-side printing mode is designated by 
the mode designation means. 
[0033] The printer control unit may comprise: 

reversing time setting means for setting a reversing 
time that is required for the printing medium to be 
reversed after printing on one of surfaces of the 
printing mecfium is finished and be ready for printing 
on the other surface thereof, and transmitting the 
reversing time via the transmrt-receive means when 
the ink jet printer is in double-side printing mode. In m 
such a case, there may be provided: 
printing medium type designation means for desig- 
nating the type of the printing medium; and 
storage means for storing the relation between the 
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type of the printing medium that can be specified by 
the printing medium type specifying means and the 
reverse time, so that when the type of the printing 
medium is specified by the printing medium type 
specifying means, the reverse time setting means 5 
references the stored contents in the storing means 
and sets the reverse time corresponding to the type 
of the printing medium. 

[0034] The second embodiment of the present 
invention for achieving the third object deserted above 
provides a printer system comprising this printer control 
unft. 

[0035] The third embodiment of the present inven- 
tion for achieving the third object deserted above pro- 
vides a printer control unit for outputting a command for 
transmitting to the ink jet printer comprising: 

mode designation means for designating the mode 
between double-side printing mode and one-side 
printing mode; 

binding margin designation means for designating 
the position of binding margin whether it is in the 
right/left of the printing medium, or in the top/bottom 
of the printing medium; 

transmit- receive means working in such a manner 
that when double-side printing mode is designated 
by the mode designation means, it inquires whether 
or not the ink jet printer is able to execute double- 
side printing, receives the response to the inquiry, 
and issues a generated printing command; and 
printing command generating means working in 
such a manner that 

when the position of binding margin is specified to 
be the right/left of the printing medium by the bind- 
ing margin designation means, and the transmit- 
receive means receives a response "indicating that 
double-side printing is possible, a printing com- 
mand for printing the upright printing image, which 
is a command for double-side printing mode, is gen- 
erated as the printing command to be issued by the 
transmit-receive means for one of the odd-num- 
bered pages and the even-numbered pages, and a 
printing command for printing the inverted printing 
image (image made by inverting the upright printing 
image by 1 80°) is generated as the printing com- 
mand to be issued by the transmit-receive means 
for the other one of the odd-numbered pages and 
the even numbered pages; 
when the binding margin position is designated to 
be the right/left of the printing medium by the bind- 
ing margin position designation means and the 
transmit receive means receives the response indi- 
cating that double-side printing is not possSxe, a 
printing command for printing the upright printing 
image, which is a command for one-side printing 
mode, is generated in succession as the printing 
command to be issued by the transmit-receive 



means for one of the odd-numbered pages and the 
even-numbered pages, then a printing command 
for printing the upright printing image, which is a 
command for one-side printing mode, is generated 
in succession as the printing command to be issued 
by the transmit-receive means for the other one of 
the odd-numbered pages and the even-numbered 
pages; 

when the binding margin position is specified to be 
the top/bottom of the printing medium by the bind- 
ing margin position designation means and the 
transmit-receive means receives the response indi- 
cating that double-side printing is possible, a print- 
ing command for printing the upright printing image, 
which is a command for one-side printing mode, is 
generated as the printing command to be supplied 
by the transmit-receive means for both of the odd- 
numbered pages and the even-numbered pages; 
and 

when the binding margin position is specified to be 
the top/bottom of the printing medium by the bind- 
ing margin position designation means and the 
transmit-receive means receives to the response 
indicating that double-side printing is not possfcle, a 
printing command for printing the upright printing 
image, which is a command for one-side printing 
mode, is generated in succession as the printing 
command to be issued by the transmit-receive 
means for one of the odd-numbered pages and the 
even-numbered pages, then a printing command 
for printing the inverted printing image, which is 
one-side printing mode, is generated in succession 
as the printing command to be issued by the trans- 
mit-receive means for the other one of the odd- 
numbered pages and the even-numbered pages. 

[0038] In order to achieve the third object, the fourth 
embodiment of the present invention provides a printer 
system comprising this printer control uniL 
[0037] In order to achieve the third object, the fifth 
embodiment of the present invention provides an ink jet 
printer that jets(ejects) ink from the printing head to print 
on a printing medium according to the printing com- 
mand supplied from the printer control unit, 

wherein a reversing mechanism for reversing the 
printing medium after one of the surfaces of the printing 
medium is printed, and guiding the printing medium to 
the position where the other surface of the printing 
medium faces toward the printing head permits installa- 
tion, comprising: 

installation detecting means for detecting whether 
or not the printing medium reversing mechanism is 
installed; 

transmit-receive means working in such a manner 
that 

when the printing command and the inquiry about 
whether or not double-side printing is possible are 
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received from the printer control unit and 
when the installation detecting means detects the 
installation of the printing medium reversing mech- 
anism, a response indicating that double-side print- 
ing is possible is returned, and 5 
when the installation detecting means does not 
detect the installation of the sheet reversing mech- 
anism, a response indicating that double-side print- 
ing is not possible is returned. 

[0038] The ink jet printer may be provided with the 
reversing mechanism. 

[0039] In order to achieve the third object, the sixth 
embodiment of the present invention provides a printer 
system comprising: 

the ink jet printer; and 

a printer control unit according to the first or third 
embodiment for achieving the third object. 

[0040] In order to achieve the third object, the sev- 
enth embodiment of the present invention provides an 
ink jet printer for jetting ink from the printing head and 
printing on a printing medium according to the printing 
command from the printer control unit, comprising; 

a reversing mechanism for reversing the printing 
medium after one of the surfaces of the sheet is 
printed, and guiding the printing medium to the 
point where the other surface of the sheet feces 
toward the printing head; and 
transmit-receive means for receiving the printing 
command from the printer control unit and the 
inquiry about whether or not double-side printing is 
possible, and then returning a response indicating 
that double-side printing is possible. 

[0041] In order to achieve the third object, the 
eighth embodiment of the present invention provides a 
printer system comprising; 

the ink jet printer; and 

a printer control unit according to the first or the 
third embodiment in order to achieve the third 
embodiment. 

[0042] In order to achieve the third object, the ninth 
embodiment of the present invention provide a storage 
medium having a operation program of the printer con- 
trol unit including a transmit- receive means for transmit- 
ting a command to an ink jet printer stored therein, 
comprising: 

a mode designation procedure for receiving a des- 
ignation of the mode between double-side printing 
mode and one-side printing mode; 
a transit/receive control procedure for making an 
inquiry whether of not the ink jet printer is able to 



execute double-side printing when double-side 
printing mode "ts designated in the mode designa- 
tion procedure and receiving a response to the 
inquiry; and 

a printing command generating procedure compris- 
ing steps of. 

generating a printing command for double side 
printing mode and o inputting the printing command 
from the transmit-receive means when the transmit- 
receive means receives a response indicating that 
double-side printing is possible; 
generating a first printing command, when is a 
printing command for one-side printing, relating to 
one of the odd-numbered page and the even-num- 
bered page in succession and outputting each first 
printing command from the transmit-receive means 
when the transmit-receive means receives the 
response indicating that double side printing is not 
possible; and 

generating a second printing command, which is a 
printing command for one-side printing, relating to 
the other page in succession and outputting each 
second printing command from the transmit-receive 
means when transmission of all the first printing 
command is finished. 

[0043] The program of the storing medium may be 
constructed in such a manner that; 

in case where double-side printing mode is desig- 
nated in the mode designation procedure and the 
transmit-receive means receives to the response 
indicating that double-side printing is not possible, 
an inquiry about whether or not the printing job 
according to the first printing command has finished 
is made via the transmit-receive means after trans- 
mission of the first printing command is finished in 
the transmit-receive control procedure, 
in case where the transrnft-recerve means accepted 
the response from the ink jet printer "indicating that 
the printing job according to the first printing com- 
mand has finished, the massage indicating that the 
printing job according to the first printing command 
has finished is indicated so that a user is prompted 
to give an instruction to execute a printing job 
according to the second printing command is given. 

[0044] The program of this storage medium may 
comprise: 

a margin setting procedure for receiving the margin 
setting for one of the odd-numbered pages and the 
even-numbered pages; 

automatic remaining margin setting means for set- 
ting the margins in such a manner that, when dou- 
ble-side printing mode is designated by the mode 
designation means and the margin for one of the 
odd-numbered page and the even-numbered page 
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is set by the margin setting procedure, the right 
margin of one of the pages of which the margins are 
not set is set to the same width as the left margin of 
the other page of which the margins are set, and 
the left margin of one of the pages of which the mar- 5 
gins are not set is set to the same width as the right 
margin of the other page of which the margins are 
set 

[0045] The program of the storage medium may 10 
comprise: 

a dsplaying procedure for displaying the printing 
medium of the odd-numbered page and the printing 
medium of the even-numbered page, and cfspJay- 75 
ing the margin set by the margin setting means and 
the automatic remaining margin setting means. 

[0046] When the program of the storage medium, 
which includes a margin setting procedure for setting 20 
the margin in the printing medium for printing in accord- 
ance with the printing command, is a program to be 
used in association with the program including a draw- 
ing command generating procedure comprising steps of 
generating a drawing command which serves as a 25 
source for generating the printing command in the print- 
ing command generating procedure, 

the printing command generating procedure prefer- 
ably includes: 30 
a drawing procedure for rasterizing the drawing 
command into an image; and 
a drawing control procedure for controlling the 
drawing means in such a manner that when a part 
of the printing area specified by the drawing com- 35 
mand generating means is overlapped with the 
margin set by the margin setting means, the draw- 
ing command for one page is rasterized into a 
downsized image so that the image for one page is 
accommodated within the area that is not over- 40 
lapped with the margin in the printing area. 

[0047] The program of this storing medium may 
comprise: 

45 

a display control procedure for displaying the confir- 
mation to the effect whether or not ink tor double- 
side printing is installed to the ink jet printer when 
double-side printing mode is designated in the 
mode designation procedure. so 

[0048] The program of this storing medium may 
comprise: 

a reversing time setting procedure for setting a ss 
reversing time that is required for the printing 
medium to be reversed after printing on one of sur- 
face of the printing medium is finished and be ready 
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for printing on the other surface thereof when the 
ink jet printer is in double-side printing mode. 

[0049] Constructions described thus far have flexi- 
bility in combination as much as possible, and all the 
combinations are included in the present invention. 
Though the specific combinations are described below 
as embodiments of the invention, it is for the purposes 
of showing examples, and the form having eliminated a 
part thereof is also included in the present invention. All 
the constructions shown specifically in the following 
description are a specific concept included in a generic 
concept 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0050] 

Fig. 1 is a schematic block diagram of a printer sys- 
tem according to an embodiment of the present 
invention; 

Rg. 2 is a functional block diagram of the host 
according to an embodiment of the present inven- 
tion; 

Rg. 3 is a functional block diagram of the ink jet 
printer according to an embocfiment of the present 
invention; 

Rg. 4 is a schematic block diagram showing the 
internal construction of the printing mechanism of 
the ink jet printer according to an embodiment of 
the present invention; 

Rg. 5 is a flow chart showing the flow of printer con- 
trol processes according to an embodiment of the 
present invention; 

Rgs. 6A to 6C are drawings illustrating a skew cor- 
rection of a cut sheet paper being fed; 
Rg. 7 is a functional block diagram of the host 
according to an embodiment of the present inven- 
tion; 

Rg. 8 is a conceptual diagram showing a data 
structure of the waiting time control table according 
to an embodiment of the present invention; 
Rg. 9 is a conceptual diagram showing a data 
structure of the waiting roller rotational number con- 
trol table according to an embocfiment of the 
present invention; 

Rg. 10 is a conceptual diagram showing a data 
structure of the waiting time control table according 
to an embodiment of the present invention; 
Rg. 11 is a conceptual diagram showing a data 
structure of the waiting time control table according 
to an embodiment of the present invention; 
Rg. 12 is a schematic block diagram showing the 
internal construction of the ink jet printer according 
to an embodiment of the present invention; 
Rg. 1 3 is a flow chart showing the flow of the printer 
control process executed by the host according to 
an embodiment of the present invention; 
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Rg. 14 is a schematic block diagram of the printer 
system according to an embodiment of the present 
invention; 

Rg. 15 is a block diagram showing the internaJ con- 
struction of the printing mechanism of the ink jet 
printer according to an embodiment of the present 
invention; 

Rg. 16 is a functionaJ Week diagram of the host 
according to an embodiment of the present inven- 
tion; 

Rg. 17 is a functionaJ block diagram of the ink jet 
printer according to an embodiment of the present 
invention; 

Rg. 18 is affow chart showing the flow of the printer 
control procedure executed by the host according 
to an embodiment of the present invention; 
Rg. 19 is a drawing showing the graphical user 
interface for margin setting according to an embod- 
iment of the present invention; 
Rg. 20 is a drawing showing a state of the front sur- 
face of a cut sheet paper after printing has made on 
the front surface; 

Rg. 21 is an explanatory drawing showing the back 
surface of a cut sheet paper shown in Rg. 20 in the 
state being printed; 

Rg. 22 is a drawing conceptually showing a printing 
area set for the sheet according to an embodiment 
of the present invention; 

Rg. 23 is drawing conceptually showing a margin 
set for a cut sheet paper; 

Rgs. 24A and 24B are drawings instructing a proc- 
ess performed when the margin of Rg. 23 overlaps 
a part of printing area shown in Rg. 22; and 
Rg. 25 is an explanatory drawing showing the posi- 
tion of the bincfing margin specified in the graphical 
user interface for margin setting according to an 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0051] Referring now to the drawings, an embodi- 
ment of the present invention will be described. 
[0052] First of all, a structure of a printing system 
according to the first embodiment of the present inven- 
tion will be described. What is shown here is a structure 
of the system including a printer that is abte to print on 
both surfaces of printing media such as a cut sheet 
paper by reversing the sheets manually by the user. 
[0053] The printing system according to this 
embodiment comprises, as shown in Rg. l,a host 100, 
a printer 300, a cable 200 connecting between the host 
100 and the printer 300. 

[0054] The host 100 has a hard ware structure as a 
normal information processor. More specifically an 
enclosure includes a Central Processing Unit (CPU) 
101, a Read-only Memory (ROM) 102, a random- 
access RAM 103, a rfsplay controller 104, a keyboard 



controller 105, a floppy disk drive 106, hard disk 107, 
CD-ROM drive 108, a printer interface 109 to which a 
cable 200 is connected, a network interface 1 10 to be 
connected to the communication line 1 10a as needed, 

5 and a bus 112 for transmitting data therebetween. In 
addition, as external input-output devices, a keyboard 
105a is connected to the keyboard controller 1 05 and a 
display unit 104a is connected to the display controller 
104. In the hard disk 107 integrated in the host 100, var- 

w ious application programs are installed in advance from 
the storage media such as the floppy disk 107a, or the 
CD-ROM 108a For example, a drawing program for 
producing a page image to be printed by the printer 300, 
and printer control program defining a printer control 

15 process described later are also included. The ROM 
102 includes various control programs stored therein, 
as a matter of course. 

[0055] In the host 100, a functional structure for 
executing a printer control process described later is 

20 implemented by such a hard ware structure and a pro- 
gram and data loaded on the memory. More specifically, 
as shown in Rg. 2, an input section 150 through which 
the user enters data, a display section 1 51 for displaying 
various display screens, a user interface control 

25 processing section 152 for controlling the input section 
150 and the display section 151, drawing application 
executing section 153, a print data creating section 154 
for converting print data from the drawing application 
executing section 153 into print data for the printer, a 

30 paper feed command generating section 1 56 for gener- 
ating a paper feed command for the printer 300, a 
spooler 155 for spooling print data from the print data 
creating section 154 and a paper feed command from 
the paper feed command generating section 1 56, and a 

as transmft-receive control section 157 for controlling data 
transmission with the printer 300 are implemented. 
[0056] The enclosure of the printer 300 contains 
equipment constituting the printing mechanism 400 for 
executing the printing process and equipment constitut- 

40 ing the control system 500 for controlling the printer. 
Outside of the enclosure is provided with a liquid crystal 
monitor 301 and the control panel 302. 
[0057] Equipment constituting the control system 
500 includes a CPU 501, a ROM 502, a RAM 504, an 

45 input-output interface 505 to which the cable 200 is con- 
nected, a panel controller 503 for controlling the liquid 
crystal monitor 31 and the control panel 32, and a bus 
506 for transmitting data therebetween. When printing 
the page image, as shown in Rg. 3, a transmft-receive 

so control section 550 for controlling the data transmis- 
sion/reception with the host 100, and a printer control 
processing section 551 for making the printing mecha- 
nism 400 execute the page image printing process 
according to the printing request from the host 100 are 

55 implemented. 

[0058] Equipment constituting the printing mecha- 
nism 400 includes, as shown in Rg. 4, a print head 401 , 
detachable/attachable ink cartridges 405 for respective 
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colors, a head carrying unit (not shown), a platen 402, a 
paper feeding tray 403, a paper receiving tray 404, an 
ink circulating unit 405, a cut paper conveying unit, and 
a high-voltage generating circuit 
[0059] The head carrying unit reciprocates the print 
head 401 across the cut paper A which is sent intermit- 
tently by the cut paper conveying unit described below 
during the page image printing process. To this end, the 
head carrying unit 401 comprises a carnage having the 
print head 401 and the ink cartridge 405 mounted ther- 
eon, a driving belt for reciprocating the carriage in the 
main scanning direction, two pulleys, a stepping motor 
for rotating the driving pulley according to the control 
instruction from the printer control section 551 of the 
control system 500. The ink discharging port 401a of 
the print head 401 and the platen 402 are facing each 
other with a prescribed clearance t formed therebe- 
tween. The sheet conveying unit conveys the cut paper 
A through the clearance t Therefore, the cut paper con- 
veying unit comprises a take-up roller 408 for taking up 
the cut paper A from the paper feeding tray 404, upper 
and lower guide plates 408a, 408b for guiding the cut 
paper A between the ink discharging port 401a of the 
print head 401 and the platen 402, a feeding roller 407 
for feeding the cut paper A between the upper and lower 
guide plates 408a, 408b, a sheet detecting sensor 409 
provided between the upper and lower guide plates 
408a, 408b, upper and lower registering rollers 410a, 
41 Ob for registering the leading edge of the cut paper A 
having passed between the upper and lower guide 
plates 408a, 408b, the upper and lower discharging roll- 
ers 411a, 411b for pulling the cut paper A out of the 
clearance t between the ink discharging port 401 a of the 
print head 401 and the platen 402, and a plurality of 
stepping motors (not shown) for rotating each roller 
according to the control instruction from the printer con- 
trol section 551 of the control system 500. The upper 
registering roller 410a is pressed against the lower reg- 
istering roller 41 Ob by a resilient force of the spring 412. 
[0060] Next, the paper feed command generated by 
the paper feed command generating section 156 will be 
described. Hereinafter, the surface of a cut paper on 
which the page image is printed first is referred to as the 
front surface, and the surface on which the page image 
is printed after printing on the front surface has finished 
is referred to as the back surface. 
[0061] The paper feed command generating sec- 
tion 156 generates two types of paper feed commands 
(normal paper feed command, back surface paper feed 
command) to be issued to the printer. 
[0062] The normal paper feed command is a com- 
mand for operating the sheet conveying unit of the 
printer as follows. 

[0063] When the normal paper feed command is 
issued, the rotation of the upper and lower registering 
rollers 41 Oa, 41 Ob stops, and the take-up roller 406 and 
the feeding roller 407 start rotating in preserved Direc- 
tions (directions B and Cj to feed the cut paper A) at 



prescribed speeds, whereby the cut paper on top A 
which is in contact with the outer periphery of the take 
up roller 406 is taken up from the paper feed cassette 
403 and passed to the rotating feeding roller 407. Then 
5 the cut paper A is fed between the upper and lower 
guide plates 408a and 408b and the leading edge of the 
cut paper abuts the nip between the upper and lower 
registering rollers 41 Oa, 410b under suspension of rota- 
tion. 

10 [Q064] When a prescribed period of time As 1 has 
elapsed since the sheet detecting sensor 409 detected 
the passage of the cut paper, the feeding roller 407 
stops rotating. At this time, the feeding roller 407 is ori- 
ented so that the notch 407a is facing toward the cut 

is paper A, and the cut paper A is fed between the upper 
and lower guide plates 408a, 408b to the extent such 
that a slack is formed due to the abutment with the 
upper and lower registering rollers 410a and 410b, 
whereby the whole portion of the leading edge of the cut 

2D paper is fixedly caught between the upper and lower 
registering rollers 410a, 410b during suspension 
thereof. 

[0065] In this state, the upper and lower registering 
rollers 410a, 410b start rotating in the prescribed direc- 

25 tion (direction D t to feed the cut paper A) at a pre- 
scribed speed, whereby the cut paper A caught 
between the upper registering roller 410a, 410b start 
advancing again, and is passed between the upper and 
lower discharging rollers 411a, 411b. In this way, the 

ao skew of the cut paper A being conveyed is corrected by 
allowing the whole part of the leading edge of the cut 
paper A to be caught fixedly between the upper and 
lower registering rollers 41 Oa, 41 Ob, and feeding the cut 
paper A again by the upper and lower registering rollers 

as 410a, 410b. 

[0066] Next, the upper and lower registering rollers 
410a, 410b stop rotating at a prescribed timing, and 
then the upper and lower discharging rollers 41 1a, 41 1 b 
start intermittent rotation in a presented direction (the 

40 direction to feed the cut paper A to the paper receiving 
tray 404), whereby the cut paper A advances while 
rotating the upper and lower registering roller 410a, 
410b by friction, and then is discharged to the paper 
receiving tray 404 eventually 

45 [0067] With the normal sheet feed command, when 
the front surface is printed in the normal one-side print- 
ing process or the double-side printing process, the cut 
paper A can be correctly registered with respect to the 
print head 401. Therefore, the ink jet printer can print 

so the page image on the correct position on the cut paper. 
[0068] On the other hand, the back surface paper 
feed command is a command for operating the sheet 
conveying unit of the printer as follows. 
[0069] When the back surface paper feed com- 

55 mand is issued, the rotation of the upper and lower reg- 
istering rollers 410a, 410b stops. Then after a 
prescribed period of wafting time At has elapsed, the 
take up roller 406 and the feeding roller 407 start rotat- 
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ing in the prescribed directions (directions B, C A to feed 
the cut paper A) at prescribed speeds, whereby the cut 
paper on top A is taken up from the paper feed cassette 
403 with delay of waiting time At in comparison with the 
case where the norma] paper feed command is issued 
[0070] After a prescribed time As 1 has elapsed 
since the sheet detecting sensor 409 detected the pas- 
sage of the cut paper, the upper and lower registering 
rollers 410a, 410b start rotating in the direction to 
push back the cut paper A. However, in this case, in 
contrast to the case where the normal paper teed com- 
mand is issued, the feeding roller 407 does not stop the 
rotation in the direction C 1 to feed the cut paper A. 
Therefore, the cut paper A is pushed out toward the 
upper and lower registering rollers 410a, 410b white the 
leading edge is pushed back by the upper and lower 
registering rollers 410a, 410b. Then, at a prescribed 
timing, the upper and lower registering roller 410a, 410b 
and the feeding roller 407 stop rotating. 
[0071] As shown in Rg_ 6A, when the cut paper A is 
skewed, one of the corners a 1 of the leading edge of the 
cut paper reaches the upper and lower registering roll- 
ers 410a, 410b first as shown in Fig. 68, but the comer 
a 1 is pushed back by the reverse rotation of the 
upper and lower registering roller 410a, 410b. Since the 
feeding roller 407 continues to feed the cut paper A, the 
other comer a? °f the leading edge of the cut paper 
finally reaches to the upper and lower registering roller 
410a, 410b. 

[0072] Therefore, even in the case of the cut paper 
with the image printed on the front surface (such as a 
cut paper increased in weight as much as the weight of 
ink, or a cut paper deformed by irregular waves or the 
like), a sufficient slack is formed so that the whole part 
of the leading edge thereof refiabry abuts the nip 
between the upper and lower registering rollers 410a, 
410b (hereinafter referred to as cut paper abutment). 
When the upper and lower registering rollers 410a, 
410b are stopped in such a situation, as shown in Rg. 
6C, the whole part of the leading edge of the cut paper 
A is caught between the upper and lower registering 
rollers 410a, 410b, thereby correcting the skew of the 
cut paper A. 

[0073] In this way, when the whole part of the cut 
paper A is caught between the upper and lower register- 
ing rollers 410a, 410b, the upper and lower registering 
roller 410a, 410b start rotating in a presented direction 
(direction D 1 to feed the cut paper A) at prescribed 
speeds. At the same time, the feeding roller 407 starts 
rotating in the reverse direction (direction to push 
back the cut paper A) at a presented speed, whereby 
the leading edge of the cut paper A is passed from the 
upper and lower registering rollers 410a, 410b to the 
upper and lower discharging rollers 41 1a, 41 1b, and the 
following edge is retracted by the claw 407a of the feed- 
ing roller 407 (hereinafter referred to as sheet retrac- 
tion). Though there may be the case where the leading 
edge of the second top cut paper is pulled out from the 



paper feed tray 403 due to friction with the cut paper on 
top A which is fed out from the paper feed tray 403, 
since the following edge of the cut paper on top A is 
pushed back toward the paper feed tray 403, the second 
5 top cut paper is pushed back to the paper feed tray 403 
as well. 

[0074] Then, at a prescribed timing, the rotation of 
the upper and lower registering rollers 410a, 410b and 
the feeding rollers stops, and the upper and lower cfis- 

10 charging rollers 411a, 411b start the intermittent rota- 
tion in the presented direction (the direction feeding the 
cut paper A to the paper receiving tray 404). At this time, 
the notch 407a of the feeding roller 407 is facing toward 
the cut paper A, whereby the cut paper A moves forward 

f5 white rotating the upper and lower registering rollers 
410a, 410b by friction and eventually is discharged on 
the paper receiving tray 404. 

[0075] With the back surface paper feed command, 
even in the case of the cut paper A having the image 

20 printed on the front surface, the leading edge thereof 
can be registered with respect to the print head. There- 
fore, the ink jet printer that is able to print on the both 
surfaces can print the page image at the correct position 
even on the back surface of the cut paper A having the 

25 image already printed on the front surface. Since there 
is provided a prescribed length of waiting time A t before 
feeding the cut paper A, printing of the page image on 
the back surface of the cut paper A can be started after 
the ink on the front surface of the cut paper A has dried 

30 completely. Therefore, even when the front surface of 
the cut paper comes in contact with the roller, the quality 
of the page image on the front surface of the cut paper 
is maintained. 

[0076] Therefore, as far as the host 100 issues 

as these two types of paper feed command appropriately, 
the ink jet printer that is able to print the both surfaces 
can print the page image of high quality on the correct 
position on both surfaces of the cut paper. Referring to 
Rg. 5, the printer control process to be executed by the 

40 host 100 will now be described referring to Rg. 5. 

[0077] After the user enters a designation of the 
printing mode followed by a print execution command 
via the input section 1 50, the user interface control sec- 
tion 152 accepts the designation of the printing mode 

45 from the user and determines whether or not it is dou- 
ble-side printing mode (step 50). 
[0078] At this time, when the user interface control 
section 152 determines that the printing mode desig- 
nated by the user is the printing mode other than dou- 

50 We-side printing mode, the print data creating section 
154, etc. execute the normal one-side printing process. 
In other words, print data from the drawing application 
executing section 1 53 is converted into the print data for 
the printer sequentially, and print data is transmitted 

55 together with the normal paper feed command to the 
printer 300 in ascending order of page number (step 
65), whereby the printer 300 prints the page images on 
one side of the cut paper A in ascending order of page 
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number. The printer control process in the host 100 rs 
also terminated (step 64). 

[0079] On the other hand, when the user interface 
control section 162 determines the printing mode desig- 
nated by the user is double-side printing mode, the s 
paper feed command generating section 156 resets the 
back surface printing flag F (step 51 ), and sets the initial 
value (Page=1) to the page counter Page (step 52) in 
order to start printing of the page "mage on the front sur- 
face of the cut paper A. to 
[0080] Then the paper feed command generating 
section 156 determines which one of the odd-numbered 
pages or the even-numbered pages is to be printed, 
from the setting value of the back surface printing flag F 
(step 53), then the process according to the result of 75 
determination is executed. More specifically* when the 
initial value (for example zero) is set to the back surface 
printing flag F, it is determined to be the initiation of 
printing of the odd-numbered pages and thus the first 
process shown below (step 54 to step 59) is executed. 20 
On the other hand, when the value other than zero (for 
example 1) is set thereto, it is determined to be the into- 
ation of printing of the even-numbered pages and the 
second process shown below (step 60 to step 63) is 
executed. zs 

(1) the first process (step 54 to step 59) 

[0081] When determined to be the initiation of print- 
ing of the odd-numbered pages, the paper feed com- x 
mand generating section 156 determines whether or 
not the setting value of the page counter Page exceeds 
the total number of pages to be printed (step 54). 
[0082] When the setting value of the page counter 
Page is smaller than the total number of pages to be as 
printed, the print data creating section 154 creates print 
data for one odd-numbered page for the printer. More 
specifically, it converts into RGB image data the uncon- 
verted print data supplied from the drawing application 
executing section 153 for the smallest odd-numbered 40 
page (1,3,5,...). Then, after the RGB data for the odd- 
numbered page is subjected to various processes such 
as a color converting process, it is converted into CMYK 
binary coded image data. CMYK binary coded image 
data is eventually converted into print data for the 45 
printer. 

[0083] The paper feed command generating sec- 
tion 156 generates a normal paper feed command each 
time when the print data creating section 154 creates 
print data for one page. The normal paper feed com- so 
mand thus generated and print data for one page are 
temporarily stored in the spooler 155 as a spool file, and 
then forwarded to the printer 300 via the transmrt- 
receive control section 157. The printer 300 that has 
received the normal paper feed command and the print 55 
data executes printing of the odd-numbered page image 
on the front surfaces of each cut paper A (step 55). 
[0084] After that, when the host receives "print 



completion" message from the printer 300, the paper 
feed command generating section 156 increments the 
setting value of the page counter Page by two, and the 
transmft-receive control section 157 deletes the trans- 
mated print data for the odd-numbered page and the 
normal paper feed command from the spooler 155 (step 
56). 

[0085] The process (step 55, step 56) is repeated 
until the setting value of the page counter Page 
exceeds the total number of pages to be printed (step 
54). When the setting value of the page counter Page 
exceeds the total number of pages to be printed, the 
user interface control section 152 displays "reset 
sheets' message on the cfisplay 151 (step 57). This 
message is for reminding the user to reverse the stack 
of cut papers on the paper receiving tray 404 and reset 
them on the paper feed tray 403. 
[0086] When the user who has followed the mes- 
sage entered 'sheet reset complete' command via the 
input section 150 and the user interface control section 
152 detected it (step 58), the paper feed command gen- 
erating section 156 sets the prescribed value (for exam- 
ple one) to the back surface printing flag F (step 59), 
and then the process is returned to the step 52. 

(2) the second process (step 60 to step 63) 

[0087] When determined to be the initiation of print- 
ing of the even-numbered page, the paper feed com- 
mand generating section 156 determines whether or 
not the setting value of the page counter Page exceeds 
the total number of pages to be printed (step 60). 
[0088] When the setting value of the page counter 
Page is smaller than the total number of pages to be 
printed, the print data creating section 154 creates print 
data for one even-numbered page for the printer as in 
the case of the creation of print data for a odd-num- 
bered page. The paper feed command generating sec- 
tion 156 generates the back surface paper feed 
command every time when print data for one even-num- 
bered page is generated (step 61). The back surface 
paper feed command thus generated and print data for 
one page are temporarily stored in the spooler 155 as a 
spool file, and transmitted to the printer 300 via the 
transmit-recerve control section 157. The printer 300 
that has received the back surface paper feed command 
and the print data executes printing of the even page 
image on the back surface of each cut paper A (step 
62). 

[0089] After that, when the host receives "print 
completion" message from the printer 300, the paper 
feed command generating section 156 increments the 
setting value of the page counter Page by two, and the 
transmit-receive control section 157 deletes from the 
spooler 1 55 the transmitted print data for the even-num- 
bered page and the back surface paper feed command 
(step 63). 

[0090] The process (step 61 to step 63) is repeated 
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until the setting value of the page counter Page 
exceeds the total number of pages to be printed When 
the setting value of the page counter Page exceeds the 
total number of pages to be printed, the printer control 
process on the host 100 is completed (step 64). 5 
[0091] According to the printer control process as 
described above, since the two types of paper feed 
commands descrfoed above are appropriately given to 
the ink jet printer that is able to print on both surfaces, 
the page images of high quality can be printed on the w 
correct position on both surfaces of cut paper 
[0092] Though the back surface paper feed com- 
mand descrtoed above instructs the printer 300 the 
direction of rotation of the upper and lower registering 
rollers 410a, 410b, and the feeding roller 407, it does is 
not change the speed of rotation as needed. Therefore, 
the upper and lower registering rollers 410a, 410b and 
the feeding roller 407 of the printer 300 rotate at almost 
constant speed in all the directions of C 1? C2, D v and 
CV>- Though the back surface command described 20 
above instructs the printer 300 to wart for a prescribed 
wading time At prior to the paper feed for printing on the 
back surfaces, it does not change the length the waiting 
time as needed Therefore, the printer 300 always waits 
for a constant waiting time before starting the paper 25 
feeding operation for printing on the back surfaces of the 
cut paper. 

[0093] However, the construction of the ink jet 
printer of the present invention does not have to be as 
described so far. For example, it is also possible to 30 
arrange so that the length of the waiting time and the 
speed of rotation of the upper and lower registering roll- 
ers 410a, 410b and the feeding roller 407 can be con- 
trolled according to the quantity of ink attached on the 
cut paper having the image already printed on the front as 
surface. Such an arrangement win now be described as 
the second embodiment of the present invention. 
[0094] In this arrangement, as shown in Fig. 7, the 
host 100* further comprises an ink quantity detecting 
section 158 and a paper feed condition storing section 40 
159 in addition to the functional structures described 
above (See Fig. 2). These novel functional structures 
are implemented by the hardware structure (See Rg. 1) 
as in the case of the host 100 described above and a 
program and data stored in the memory. 45 
[0095] The paper feed condition storing section 1 59 
includes a waiting time control table and a roller revolu- 
tion control table. 

[0096] As shown in Rg. 8, in the wafting time control 
table, as shown in Rg. 8, the range of the ink duty 700 so 
of the cut paper A (ratio of the inked area with respect to 
the area of the cut paper A) and a setting value 701 of 
the waiting time At before printing on the back surface of 
the cut paper are registered. According to the waiting 
time control table, the more the quantity of ink attached 55 
on the front surface of the cut paper is, the longer the 
waiting time At before printing on the back surface of the 
cut paper becomes. 



[0097] On the other hand, in the roller revolution 
control table, as shown in Rg. 9, the range of the ink 
duty (%) 800 of the cut paper A, the number of driving 
pulses 801 of the upper and lower registering rollers 
410 at the time of cut paper abutment, the number of 
pulses of the feeding roller 407 at the time of cut paper 
abutment, and the number of driving pulses of the feed- 
ing roller 407 at the time of cut paper retraction are reg- 
istered. According to the roller revolution control table, 
the more the quantity of ink attached on the front sur- 
face of the cut paper A is, the higher the rotational 
speeds of the upper and lower registering rollers 410 
and the feeding roller 407 at the time of the cut paper 
abutment becomes, further increasing the speed of 
rotation of the feetfng roller 407 at the time of cut paper 
retraction. 

[0098] The ink quantdy detecting section 158 calcu- 
lates the ratio of the inked area with respect to the area 
of the cut paper A after printing on the front surface is 
finished. More specifically, the number of dots for each 
color is calculated from print data generated by the print 
data creating section 154, and then from the result of 
calculation, the dotted area, and the size of the cut 
paper, the ink duty (%) of the cut paper A having a page 
image printed on the front surface is calculated. 
[0099] The printer control process in the host 100* 
including these additional two functional structures dif- 
fers from the primer control process described above in 
the following aspects. Since other aspects are the same 
as the printer control process described above, the 
description will be made according to Rg. 5 that has 
been used for explaining the printer control unit 
described above. 

[0100] When the user interface control section 152 
determines that the user has designated double-side 
printing mode (step 50) and the print data creating sec- 
tion 154 creates print data, the ink quantity detecting 
section 158 calculates the ink duty (%) of the cut paper 
A having the page image printed on the front surface, 
from the print data for the odd-numbered pages, out of 
thus created print data. The ink quantity detecting sec- 
tion 158 stores the calculated results being associated 
with the page number. 

[0101] Then, in the second process (step 60 to step 
63), when the paper feed command creating section 
156 determines that the setting value of the page coun- 
ter Page is smaller than the total number of pages, it 
takes out the ink duty from the stored data in the ink 
quantity detecting portion 158 in ascending order of the 
page number. Then based on the obtained ink duty, the 
setting value of the wafting tone At and the number of 
pulses supplied to the drive stepping motor of each 
roller 41 0, 407 are determined. More specifically, a wait- 
ing time At associated with the range 700 to which the 
obtained ink duty applies is retrieved from the waiting 
time control table (See Rg. 8) in the paper feed condi- 
tion storing section 159. Likewise, three pulse numbers 
901, 902,903, corresponding to the range 800 to which 
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the obtained ink duty applies is retrieved from the roller 
revolution control table (See Fig. 9) in the paper feed 
condition storing section 159. Then the back surface 
paper feed command inducing these results of retrieval 
is generated (step 61 ) . 5 
[0102] The paper back surface feed command dif- 
fers from the back surface paper feed command 
deserted above in that the sheet conveying unit of the 
printer 300 that accepted this command operates as fol- 
lows. Here, only the differences from the above w 
described case will be described. 
[0103] When the waning time At included in the 
back surface paper feed command has elapsed after 
the stop of rotation of the upper and lower registering 
rollers 41 Oa, 41 Ob, the take up roDer 406 and the feed- is 
ing roller 407 starts rotating in the directions B, Cj, to 
feed the cut paper A at a prescribed speed. Therefore, 
the cut paper A is taken up from the paper feed cassette 
403 with delay of waiting time At according to the quan- 
tity of ink attached on the front surface. In other words, 20 
the more the quantity of ink attached on the front sur- 
face of the cut paper A is, the later the timing of taking 
up from the paper feed cassette 403 becomes. 
[0104] Therefore, a minimum waiting time required 
for drying ink attached on the front surface is secured for 25 
each cut paper. Consequently, degradation of the qual- 
ity of the page image printed on the front surface of the 
cut paper, which may be caused during the feeding for 
printing on the back surface thereof, is prevented and, 
simultaneously, decrease in throughput is also pre- at> 
vented. 

[0105] At the time of cut paper abutment, the pulses 
corresponding to the number of pulses included in the 
back surface paper feed command (the number of drive 
pulses 901 of the upper and tower registering rollers at as 
the time of cut paper abutment) are supplied to the drive 
stepping motor of the upper and tower registering rollers 
410a, 410b within a unit time. At the same time, the 
pulses corresponding to the number of pulses included 
in the back surface paper feed command (the number of 40 
drive pulses 902 of the feeding roller at the time of cut 
paper abutment) are supplied to the drive stepping 
motor of the feeding roller 407 within a unit time. There- 
fore, the more the quantity of ink attached on the cut 
paper A is, the higher the speed of the upper and tower 45 
registering rollers 41 Oa, 41 Ob rotating in the direction 
to push back the cut paper A becomes, and the higher 
the speed of the feeding roller 407 rotating in the Direc- 
tion C 1 to push back the cut paper A becomes. In gen- 
eral, it is harder for the cut paper A to move more as the so 
quantity of ink attached increases. However, by rotating 
these rollers 410a, 410b, 407 as deserted above, the 
cut paper A is smoothly pushed toward the nip between 
the upper and lower registering rollers 410a, 410b from 
behind irrespective of the quantity of ink attached and 55 
pushed back at the nip between the upper and lower 
registering rollers 410a, 410b. Therefore, in both cases 
of the cut paper A with a small quantity of ink attached 



thereon and of the cut paper A with a targe quantity of 
ink attached thereon, sufficient slack is formed so that 
the whole part of the leading edge thereof reliably reach 
the nip between the upper and tower registering rollers 
410a, 410b. Therefore, the skew of the cut paper A 
being conveyed for printing the back surface can be reli- 
ably corrected. 

[0106] At the time of seat retraction, the pulses cor- 
responding to the number of pulses included in the back 
surface paper feed command (the number of drive 
pulses 902 of the feeding roller at the time of sheet 
retraction) are supplied to the drive stepping motor of 
the feeding rollers 407 within a unit time. Therefore, the 
more the quantity of ink attached on the cut paper A is, 
the higher the rotation speed of the feeding roller 407 in 
the direction C2 to push back the cut paper A becomes. 
As deserted above, it is harder for the cut paper A for 
move more as the quantity of ink attached increases. 
However, by rotating the feeding roller 407 as described 
above, the following edge of the cut paper A is smoothly 
pushed back to the paper feed tray 403 irrespective of 
the quantity of ink attached. Therefore, other cut papers 
pulled out together with the cut paper A can be reliably 
pushed back to the paper feed tray 403. 
[0107] Though the quantity of ink attached on the 
front surface of the cut paper A is calculated according 
to print data in this embodiment, when the ink remaining 
detecting sensor is mounted on the printer, it is also 
possible to arrange in such a manner that the host 
makes an inquiry of the printer about the remaining 
quantity of ink before and after printing of the odd-num- 
bered page image for one page, and the differential 
between those inquiries is calculated as the quantity of 
ink attached on the front surface of the cut paper A_ 
[0108] Though the length of the waiting time At is 
changed according to the ink duty of the cut paper A, it 
is also posstole to arrange in such a manner that the 
length of the waiting time At is changed according to the 
type of the cut paper or the type of ink used, for exam- 
ple, utilizing the waiting time table in which the more the 
cut paper resists absorbing ink, the longer the waiting 
time becomes (See Rg. 10), and the wafting time table 
in which the more ink resists drying, the longer the wait- 
ing time becomes (See Rg. 11). 
[0109] Though a stepping motor is used as a motor 
for rotating each roller in this embodiment, it is also pos- 
sible to employ a DC motor as a motor for rotating each 
roller and in that case, it may be possible to control 
according to the number of pulses from an encoder. 
[0110] Though a system structure including a 
printer in which double-side printing can be made by 
reversing the cut papers manually by the user is shown 
in the first and second embodiments, the present inven- 
tion is not limited thereto. For example, the printing sys- 
tem including a printer that has a cut paper reversing 
mechanism is also applicable, which win be described 
below. 

[0111] The general structure of the printing system 
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is almost the same as the printing system described 
above (See Rg. 1). However, the hardware structure of 
the printer included in this printing system is different 
from the printer described above (See Rg. 4). More 
specifically, as shown in Rg. 12, in addition to the struc- 5 
ture of the printer described above, the printer 300" 
included in this system comprises a sheet reversing 
mechanism 450. The sheet reversing mechanism 450 
comprises a switching guide 451 for switching the direc- 
tion of movement of the cut paper A fed from the upper 
and lower discharging rollers 41 1 a, 41 1 b, the upper and 
lower rollers 452a, 452b for reversing the direction of 
movement of the cut paper A guided by the switching 
guide 451, a sheet detecting sensor 453 for detecting 
the cut paper A having passed between the upper and 
lower rollers 452a, 452b, and a guide plate 454 for guid- 
ing the cut paper A between the upper and lower guide 
plates 408a, 408b. When the sheet detecting sensor 
453 detects the cut paper A, the printer control section 
551 switches the direction of movement of the cut paper 
A from the side of the sheet reversing mechanism 450 
toward the paper receiving tray 404, by controlling the 
tilting angle of the switching guide 451 . 
[0112] The host for controlling the printer imple- 
ments a functional structure similar to that implemented 
by the host 1 00 of the first embodiment described above 
(See Rg. 2). However, the printer control process exe- 
cuted by these functional structures is, as shown in Rg. 
13, different from the printer control process executed 
by the functional structure of the host 100 according to 
the first embodiment described above. 
[0113] When the user inputs a designation of the 
printing mode via the input section on the side of the 
host, and also a print execution command is inputted via 
the input section, the user interface control section 
accepts the designation of the printing mode made by 
the user and determines whether or not it is double-side 
printing mode (step 70). 

[0114] When the user interface control section 
determines that the printing mode designated by the 
user is a printing mode other than double-side printing 
mode, as in the case described above, the print data 
creating section, etc., executes the normal one-side 
printing process. In other words, the print data from the 
drawing application executing section 153 is sequen- 
tially converted into print data for the printer, and the 
print data is transmitted to the printer 300 together with 
the normal paper feed command in ascending order of 
the page number (step 80). Thus the printer 300 prints 
each page image on one surface of the cut paper A in 
ascending order of the page number. The printer control 
process on the side of the host 100 terminates as weO 
(step 81). 

[0115] On the other hand, when the user interface 
control section 152 determines that the printing mode 
designated by the user is double-side printing mode, the 
paper feed command generating section 156 sets the 
initial value (Rage=1) to the page counter Page (step 



71). Then the following printing data transmitting proc- 
ess starts. 

[0116] The paper feed command generating sec- 
tion 156 determines whether or not the setting value of 
the page counter Page exceeds the total number of 
pages to be printed (step 72). 

[0117] When it is determined that the setting value 
of the page counter Page exceeds the total number of 
pages to be printed, the paper feed command generat- 
ing section 156 determines that the all the print data 
transmission is completed. Accordingly, the printer con- 
trol process is terminated on the side of the host 100 
(step 81). 

[0118] On the other hand, when ft is determined 
that the setting value of the page counter Page is 
smaller than the total number of pages to be printed, the 
paper feed command generating section 156 deter- 
mines whether or not the following print is printing on 
the even-numbered pages (step 73) according to the 
setting value of the page counter Page. The process 
thereafter can be divided according to the result of the 
determination above. More specffically, when the page 
counter Page is set to the odd number, the next printing 
operation is determined to be printing on the odd-num- 
bered pages, and the third process described below 
(step 74 to step 76) is executed, and in other cases, the 
next printing operation is determined to be printing on 
the even-numbered pages, and the fourth process 
described below (step 77 to step 80) is executed. 

P) the third process (step 74 to step 76) 

[0119] When the paper feed command generating 
section 156 determines that the next printing operation 
is for the odd-numbered pages, the print o&ta creating 
section 154 converts into print data for the odd num- 
bered pages for the printer the odd numbered page print 
data of which the page number is smallest out of the 
unconverted print data supplied from the drawing appft- 
cation executing section. When the print data for one 
odd-numbered page for the printer is created, the ink 
quantity detecting portion 158 calculates the ink duty 
(%) of the cut paper A based on the print data for this 
printer according to a similar process as the previous 
case and stores the calculated results, and the feed 
paper command generating section 156 generates a 
normal paper feed command. The norma! paper feed 
command thus generated and the print data for one 
odd-numbered page are temporarily stored in the 
spooler as a spool file and transmitted to the printer 300 
by the transmit-receive control section 157. The printer 
300 that has received the normal paper feed command 
and the print data executes the process for printing the 
odd-numbered page image on the front surface of each 
cut paper A (step 75). 

[0120] When the host receives "print completion" 
message from the printer 300, the transmit-receive con- 
trol section 157 deletes the transmitted print data for the 
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odd-numbered pages from the spooler 155, and the 
paper feed command generating section 156 incre- 
ments the setting value of the page counter Rage by 
one (step 76). Then, the process returns to step 72. 

(4) the fourth process (step 76 to step 79) 

[0121] When the paper feed command generating 
section 156 determines that the next printing operation 
is for the even-numbered pages, the print data creating 
section 154 converts into print data for the even-num- 
bered pages for the printer the even-numbered page 
print data of which the page number is smallest out of 
the unconverted print data supplied from the drawing 
application executing section. 

[0122] Then the paper feed command generating 
section 156 determines the setting value of the wafting 
time At and the number of pulses to be supplied to the 
drive stepping motor of each roller 410, 407 based on 
the data (ink duty of the cut paper A on which the previ- 
ous odd-numbered page is printed) stored in the ink 
quantity detecting section 158 according to a similar 
process as in the previous case. Then the back surface 
paper feed command including the determined results 
(the setting value of the waiting time At, the number of 
pulses to be supplied to the drive stepping motor of 
each roller 410, 407) is generated (step 77). 
[0123] The back surface paper feed command and 
the print data for the even-numbered page thus gener- 
ated are temporarily stored in the spooler 155 as a 
spool file, and transmitted to the printer 300 by the 
transmft-receive control section 157. The printer 300 
that has received the back surface paper feed command 
and the print data executes the process for printing the 
even-numbered page image on the back surface of 
each cut paper A (step 78). 

[0124] When the host receives "print terminated' 
massage from the printer 300, the transmft-receive con- 
trol section 157 deletes the transmitted print data for the 
even-numbered pages from the spooler 155, and the 
paper feed command generating section 156 incre- 
ments the setting value of the page counter Plage by 
one (step 79). Then, the process returns to step 72. 
[0125] With this printer control process, as in the 
previous case, the cut paper A having page image 
printed on the front surface thereof is correctly regis- 
tered with respect to the print head, and thus page 
image can be printed on the correct position on the back 
surface of the cut paper A with the image printed on the 
front surface thereof. As in the case described above, a 
wafting time is provided before starting printing on the 
back surface, degradation of the quality of the page 
image on the front surface during conveyance of the cut 
paper for printing on the back surface is prevented. 
[0126] In the embodiments described so far, the 
period of time elapsed from the moment when printing 
on the front surface of the cut paper is finished is not 
considered as a waiting time. However, when the 



number of pages to be printed is targe, ink on the front 
surfaces of the cut papers on which printing has been 
finished earfier starts to dry while printing for the front 
surfaces for the rest of the cut papers is still being exe- 

5 cuted Therefore, by considering as a waiting time, the 
period of time elapsed from the moment when printing 
on the front surface of the cut paper is finished, the 
throughput will be improved. How to realize this idea will 
now be deserted taking the process shown in Fig. 13 

io as an example. 

[0127] In order to include in the wafting time the 
period of time elapsed from the moment when printing 
on the front surface of the cut paper is finished, in the 
step 76 of the third process described above, the time 

is when the paper feed command generating section 156 
receives "print completion' message from the printer 
300 (referred to as the time of completion of front sur- 
face printing X,) is obtained from the internal counter 
and retained. 

20 [0128] Then, in the step 77 of the fourth process 
described above, the paper feed command generating 
section 156 determines the waiting time At based on the 
data (ink duty of the cut paper A on which the previous 
odd-numbered page is printed) stored in the ink quantity 

25 detecting section 158, and obtains the present time T 2 
from the internal counter, and then calculates the differ- 
ential T^-T v between the present time T 2 and the time 
of completion of the front surface printing Tj that is 
retained in the third process described above. Then, in 

3D the case where the value At-f^-Tj) obtained by sub- 
tracting the differential T^Tj from the waiting time At is 
not larger than zero, the actual wafting time is set to 
zero, and in the case where the value M-(T 2 -T<\) is 
larger than zero, the actual waiting time is set to the 

as value At-fT^Tt). 

[0129] Consequently, the wafting time may be pre- 
vented from being elongated unnecessarily, thereby 
improving the throughput. This may be applicable to the 
process shown in Fig. 5. 

40 [0130] The third embodiment of the present inven- 
tion will now be described. 

[01 31 ] The printer system according to this embod- 
iment comprises a printer host 100", a printer 300" for 
printing based on the printing command supplied from 
45 the printer host 100", and a cable 200" connecting 
between the host 100" and the printer 300", as shown in 
Hg.14. 

[0132] In this embodiment, the host 100" has a 
hardware structure as a normal information processor 

so as in the case of the host 1 00 in the first embodiment, 
described above. In other words, the enclosure 1 1 of the 
host 100" includes a CPU 101" for executing various 
programs, a ROM 102" having various control programs 
in advance, a RAM 103, a display controller 104" for 

55 controlling the display unit, a keyboard controller 105" 
for controlling the keyboard, a floppy disk drive 106", 
hard disk 107", CD-ROM drive 108", a printer interface 
109" to which a cable 200" is connected, a network 
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interface 110" to be connected to the communication 
line 1 10a" as needed, and a bus 1 12" for transmitting 
data therebetween. In addition, as external input-output 
devices, a keyboard 105a" is connected to the keyboard 
controller 106" and a display unit 104a" is connected to 
the display controller 104". In the integrated hard disc 
107" in the host 100", various application programs are 
installed in advance from the storage media such as the 
floppy disk 107a" or the CD-ROM 108a". For example, a 
drawing program for producing a page image to be 
printed by the printer 300", or a printer control program 
defining a printer control process described later are 
also included. 

[0133] The printer 300" comprises a monitor 301", 
a printing mechanism 400", and a printer control unit 
500" for controlling these elements. The printer control 
unit 500" comprises a CPU 501", a ROM 502" having 
various data and various programs stored therein, a 
RAM 504" in which various data or various programs 
are temporarily stored, a monitor controller 503" for con- 
trolling the monitor 301", and an interface 505". 
[0134] The printing mechanism 400" comprises, as 
shown in Fig. 15, a printing head 401" injecting various 
colors of ink, a head carrying mechanism 405" for carry- 
ing the printing head 401", a paper feed tray 403" for 
storing a number of cut papers A, registering rollers 
410a", 410b" for guiding the cut paper A in the paper 
feed tray 403" between the printing head 401" and the 
platen 402", a paper discharging rollers 41 1 a", 41 1 b" for 
discharging the printed cut paper A, a reversing mecha- 
nism 450" for reversing the cut paper A in double-side 
printing, and an installation sensor (installation detect- 
ing means) 1 600 for detecting whether or not the revers- 
ing mechanism 450" is installed. In this embodiment, 
the reversing mechanism 450" may be installed later as 
an option, or may be installed in advance. The installa- 
tion sensor 1 600 is used for detecting whether or not the 
optional reversing mechanism 450" is installed. The 
reversing mechanism 450" comprises a first switching 
lever 451 " for guiding the cut paper A from the discharg- 
ing path 1601 of the paper discharging mechanisms 
411a", 411b" into the reversing path 1602, reversing 
rollers 452a", 452b" for feeding the cut paper A into the 
reversing position 1603 and also discharging the cut 
paper A therefrom, a reversing position detecting sen- 
sor 453" for detecting that the cut paper A has reached 
the reversing position 1603, and the second switching 
(ever 1 605 for guiding the cut paper A to the reversing 
position 1603 and also to a returning path 1604. The 
reversing position detecting sensor 453" is used for 
reversing the rotating direction of the reversing rollers 
452a", 452b" and changing the Erection of the second 
switching lever 1 605 upon detecting the fact that the cut 
paper A has reached the reversing position 1603. 
[0135] The printer host 100" functionally comprises, 
as shown in Rg. 16, an application (drawing command 
generating means) 1761, a spool file storing section 
1 762 for storing the drawing command generated by the 



application 1761 as a spool file, a printing condition stor- 
ing section (storage means) 1 763 for storing the printing 
conditions, a printing command generating section 
(printing command generating means) 1764 for gener- 

5 ating a printing command from a bundle of drawing 
commands for one job, a display section (cfisplay 
means) 1771 for displaying various data, an input sec- 
tion (mode designation means, margin setting means, 
sheet type designation means) 1772 for entering the 

w user's instruction, a user interface control section (mode 
designation means, display means, margin designation 
means, automatic margin setting means, sheet type 
designation means) 1 773 for controlling the display sec- 
tion 1771 and the input section 1772, a reversing time 

is setting section (reversing time setting means)1774 for 
setting the reversing time for the sheet during double- 
side printing according to the type of the cut paper, a 
transmft-receive control section (transmit -receive 
means, transmit -receive control procedure) 1775 for 

20 controlling the transmission-reception of data with the 
printer 300", and a transmit-recefve section (transmit- 
receive control means) 1776 for transmitting/receiving 
data with the printer 300". 

[0136] The printing command generating section 
25 1 764 comprises a rasterizer 1 765 for converting a draw- 
ing command into RGB image data, a rasterizer control 
section (drawing control means) 1 770 for controlling the 
rasterizer 1765, a RGB image data expansion area 
1766 where the RGB image data is expanded, a color 
3D conversion/halftone processing section 1767 for con- 
ducting a color conversion process and a half tone proc- 
ess for the RGB image data and generating CMYK 
binary coded image data, CMYK binary coded image 
data expansion area 1768 where CMYK binary coded 
35 image data is rasterized, and a command generating 
section 1769 for converting CMYK binary coded image 
data into a printing command that can be interpreted by 
the printer 300". 

[0137] The ink jet printer 300" functionally com- 

40 prises, as shown in Rg. 17, a printer control section 
551" for controlling the printing mechanism 400" 
according to the printing command from the host 100", 
and a transmit-receive section (transmit-receive means) 
550" for transmitting- data with the host 1 00". 

45 [0138] The application 1 761 , the printing command 
generating section 1764, a user interface control sec- 
tion 1 773, a reversing time setting section 1774, and the 
transmit-receive control section 1775 out of various 
functional components of the printer host 100" perform 

so functions when the CPU 101" executes a program 
loaded in the RAM 103". The spool file storing section 
1762 and the printing condition storing section 1763 
comprise a RAM 103" respectively. The display section 
1 771 comprises a display unit 1 04a, a display controller 

55 104", a CPU 101", and a RAM 103", and an input sec- 
tion 1772 comprises a keyboard 105a", a keyboard con- 
troller 105", a CPU 101", and a RAM 103T\ The 
transmit-receive section 1776 comprises a CPU 101", a 
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RAM 103", and a printer interface 109". The program for 
executing the function of the printer host 100" can be 
loaded into the RAM 103" from the CD-ROM 108a" 
(shown in Fig. 14) on the CD-ROM drive 108". 
[0139] Among various functional components of the 
ink jet printer 300", the printer control section 551 " com- 
prises a ROM 502" in which various programs are 
stored, a RAM 504" and a CPU 501" for executing the 
program, and the transmit-receive section 550" com- 
prises a CPU 501", a ROM 502", a RAM 504", and an 
interface 505". 

[0140] Referring now to the flow chart shown in Fig. 
18, the operation of the printer system according to this 
embodiment will be described. 

[0141] The host 1 00" accepts various printing con- 
ditions by the operation of the input section 1772 by a 
user (step 1). The printing condition includes a size of 
cut paper, type of cut paper, a margin on the printing cut 
paper, or a mode of one-side printi ngf double-side print- 
ing. When a designation of double-side printing mode is 
accepted, a confirmation message saying, "Is the ink 
cartridge for double-side printing set?" is displayed on 
the screen of the display section. Further, as shown in 
Fig. 19, a cut paper for the odd-numbered page 2091a 
and a cut paper for the even-numbered page 2091b are 
displayed on the screen of the display section 1771. On 
the cut paper 2091a displayed, the vertical size 2092 
and the horizontal size 2093 are displayed as well. The 
respective sizes of the upper margin, the bottom mar- 
gin, the left margin, and the right margin 2094a, 2094b, 
2094c, and 2094d are displayed in the upper, bottom, 
left and right spaces. 

[0142] The user designates the margin are on the 
cut paper while viewing this screen, and also desig- 
nates whether it is the margin designation for the odd- 
numbered pages, or the margin designating for the 
even-numbered pages. This is because the position of 
the binding margin of the odd-numbered page offfers 
from that of the even-numbered page, and thus the left 
and right margins of the odd-numbered page are differ- 
ent from those of the even-numbered page. Subse- 
quently, the user inputs the sizes in the size input areas 
2094a, 2094b, 2094c, 2094d for the upper margin, the 
bottom margin, the left margin, and the right margin, 
respectively. For example, when the user inputs the 
sizes for the respective margins after designating the 
specification of the margin area of the even-numbered 
page, a borderline 209Sb of the margin is displayed 
within the cut paper of the even-numbered page 2091b 
displayed on the screen. Moreover, in conjunction with 
the setting of the margin of the even-numbered page 
2091b, the margin of the odd-numbered page is also set 
automatically by the user interface control section 1773, 
and the borderline 2095a of the margin is cfspiayed on 
the cut paper of the odd-numbered page 2091a dis- 
played on the screen. When the margin setting is per- 
formed for the odd-numbered pages, the upper margin, 
the bottom margin, the right margin, and the left margin 



for the even-numbered page are respectively set to the 
values of the upper margin, the bottom margin, the left 
margin, and the right margin of the odd-numbered page 
automatically. In other words, the size of the left margin 

5 of the even-numbered page is set to the value of the left 
margin of the odd-numbered page, and the size of the 
right margin of the even-numbered page is set to the 
value of the left margin of the odd-numbered page auto- 
matically If the user wants to change the margin of the 

io odd-numbered page that is set automatically, the user 
further designates the specification of the margin of the 
odd-numbered page, and inputs each margin. This 
input results have a priority over the margin sizes set 
automatically. 

is [0143] Subsequently, the host IOC accepts the 
execution of printing operation by operating the input 
section 1772 by the user (step 2). The host 100" deter- 
mines whether or not it is a designation of double-side 
printing mode, and 3 not, generates a command for 

2D one-side printing mode, in other words, a normal print- 
ing command (step 4) and transmfts it to the ink jet 
printer 300" (stepS). When double-side printing mode is 
designated, an inquiry is made asking "double-side 
printing is available?" from the transmit-receive section 

25 1776 to the printer 300" (step 6). 

[0144] The printer 300" responses saying, "double- 
side printing is available" from the transmit-receive sec- 
tion 550" to the host 100" when the installation sensor 
1600 detects that the reversing mechanism 450" is 

30 installed. 

[0145] Upon receipt of the response saying "dou- 
ble-side printing is available" from the printer 300" (step 

7) , the reversing time setting section 1774 sets the 
sheet reversing time in the double-side printing opera- 

as tion for the printer 300". This reversing time is transmit- 
ted from the transmit-receive section 1776 to the printer 
300". When the ink jet printer 300" carries out double- 
side printing, if the side of the cut paper is reversed after 
printing on the front surface without drying ink on the 

40 surface, the ink on the surface is rubbed by the roller or 
the like, thereby degrading the quality of the print on the 
surface. Therefore, in this embodiment, the reversing 
time setting section 1774 sets the reversing time 
according to the type of cut paper preset at the time of 

45 the printing conoltion setting (step 1 ). The printing con- 
dition storing section 1 763 has the relation between the 
type of cut paper and the reversing time stored in 
advance, and the reversing time setting section 1774 
determines the reversing time referring to the relation 

so described above. Though the reversing time is deter- 
mined accortfing only to the type of the cut paper in this 
embodiment, the reversing time may also be deter- 
mined according to both the type of cut paper and the 
type of ink. It is also possible to designate the reversing 

55 time by manually entering the value by the user. 

[0146] When the reversing time is designated (step 

8) , the printing command for the double-side print mode 
is generated and transmitted from the transmit-receive 
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section 1776 to the printer 300* (step 9). 
[0147] In double-side printing by the printer 300", as 
shown in Fig. 20, when the cut paper A is reversed by 
the reversing mechanism 450" of the printer 300" after 
printing on the odd-numbered page A 1 is finished, the s 
cut paper A is inverted upside down as shown in Fig. 21. 
Therefore, when printing the image on the reverse side, 
that is, on the even-numbered page A^ the image has 
to be turned by 180°. In Fig. 20 and Fig. 21, the arrow 
indicates the cut paper feeding direction toward the 
printing head, and the parenthe si zed words; top, bot- 
tom, left and right indicate the top, bottom, left and right 
of the odd-numbered page A t , and the words; top, bot- 
tom, left and right without parentheses indicate the top, 
bottom, left, and right of the even-numbered page A^ In 
generating the printing command for double-side print- 
ing mode (step 9), a printing command in which the 
image of the even-numbered page Ag is turned by 180° 
with respect to the image of the odd-numbered page A 1 
is generated. 

[0148] More specfficaJly, the rasterizer 1765 of the 
printing command generating section 1 764 converts the 
drawing command stored in the spool file storing sec- 
tion 1762 into the RGB image data, and expands the 
RGB image data on the expansion area 1766. Then 
RGB image data is subjected to a color conversion 
process and a halftone process at the color conver- 
sion/halftone processing section 1767, converted into 
CMYK binary coded image data, and then expanded on 
the expansion area 1768. Subsequently, it is converted 
into the printing command that can be interpreted by the 
printer 300" at the command generating section 1769, 
and the resultant printing command is transmitted from 
the transrn it-receive section 1776 to the printer 300". 
When the printing command for one page is transmitted 
to the printer 300", the printing command generating 
section 1764 generates a command for the next page, 
that is, a command for the back surface thereof. In such 
a case, the rasterizer 1765 converts the drawing com- 
mand into RGB image data by an instruction from the 
rasterizer control section 1 770, inverts the image upside 
down and rasterizes it in the stored area 1766. When 
the color conversion/halftone processing section 1767 
reads the RGB image data from the stored area 1766, it 
reads the RGB image data from the opposite side bilat- 
erally, to convert into CMYK binary coded image data, 
and rasterizes in the stored area 1768. Consequently, 
the image data on the back surface is rasterized on the 
stored area 1768 in the state of being turned by 180°. 
Then CMYK binary coded image data converted into a 
corrtmand at the command generating section 1769 and 
transmitted to the printer 3CKT as a printing command 
for the back surface. 

[0149] Upon receipt of the commands described 
above, the printer 300" star t s printing on the front sur- 
face of the cut paper accorcfing to the printing command 
for the odd-numbered pages transmitted in advance. 
When printing on the front surface is finished, the cut 



paper is sent to the reversing mechanism 450", 
reversed there, and sent again to the position opposing 
to the printing head. Then, printing is performed accord- 
ing to the printing command for the even-numbered 
page which is supplied at a later time, so that printing on 
both surfaces is completed. In this case, the reversing 
time from the moment when printing on the front surface 
is finished until printing for the back surface starts is the 
reversing time supplied from the host 1 00/' in the step 8. 
In this way, in this embodiment, since printing on the 
back surface is not started until ink on the front surface 
is dried, degradation of the quality of the print by being 
rubbed by the roller or the like can be prevented. 
[0150] In the step 7, when the responses other than 
•double-side printing is available", for example "double- 
side printing is inavailable", or "error in inquiry" are sup- 
plied from the printer 300", the printing command gen- 
erating section 1764 generates a printing command 
only for the odd-numbered pages sequentially (step 11), 
and the transmit-recerve section 1776 transmits the 
generated command to the printer 300" (step 12). 
[0151] In generating the printing command only for 
the odo^numbered page, the rasterizer control unit 1 770 
of the printing command generating section 1764 gives 
an instruction to the rasterizer 1 765, and allows the ras- 
terizer 1765 to read the drawing command only for the 
odd-numbered page from the spool file storing section 
1762. The printer 300" executes printing in the normal 
one-side printing mode according to the printing com- 
mand only for the odd-numbered pages. 
[0152] When transmission of the printing command 
only for the odd-numbered pages is finished (step 12), 
the transmft-receive section 1776 makes inquiry of the 
printer 300" whether or not the printing job for the odd- 
numbered pages has been finished (step 13). Upon 
receipt of a response of "printing for the odd-numbered 
pages is completed" from the printer 300" (step 14), the 
display section 1771 of the host 100" displays a mes- 
sage, "Printing for the odd-numbered pages has been 
completed. Prepare for printing of the even-numbered 
pages", together with an "OK" button (step 15). 
[0153] When the user viewed the display, he or she 
reverses the cut papers A having images printed only on 
the odd-numbered pages on the paper receiving tray 
404" (shown in Fig. 15) of the printer 300", and sets the 
cut papers on the paper feed tray 403" again. When the 
setting is completed, the user dicks the "OK" button dis- 
played on the display section 1771 . 
[0154] When the "OK" button is clicked, the host 
100" generates the printing command only for the even- 
numbered pages (step 17) and transmits it sequentially 
to the printer 300" (step 18). When the printing com- 
mand is received, the printer 300" prints images on the 
even-numbered pages on the back surfaces of the cut 
papers having the images on the odd-numbered pages. 
[0155] In this embodiment, irrespective of whether 
the host 100" is connected to the Inkjet printer wfth the 
double-side printing function, or to the ink jet printer 
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without the double-side printing function, a designation 
of double-side printing mode enables a double-side 
printing, thereby reducing the burden of the user. 
[01561 In the case where double-side printing is car- 
ried out by the ink jet printer having the double-side s 
printing function, since the cut paper is not reversed 
until the ink on the surface being printed earlier is dried, 
degradation of the image on the side of the surface pre- 
viously printed may be prevented. 

[0157] In this embodiment, values of the left and io 
right margins can be set differently for the odd-num- 
bered pages and for the even-numbered pages. Here, 
this margin setting is also available for one-side printing 
mode. 

[0158] When the printing area 2300 is designated is 
as shown in Fig. 22 to set the printing condition via the 
application 1761 (step 1), and the margin 2400 is set as 
shown in Rg. 23, the area which is available for printing 
is limited within the area designated by the margin set- 
ting, thereby decreasing the area in comparison with the 20 
intended area 2300. Therefore, in this embodiment, 
when the margin 2400 overlaps a part of the printing 
area 2300 designated via the application 1761, as 
shown in Figs. 24A, 24B, the image of a whole page is 
downsized with the same aspect ratio and expanded so 2s 
that the whole part of the image can be accommodated 
within the area 2500, excluding the overlapped portion 
2501. When expanding the downsized image in this 
way, a message asking whether the image may be 
downsized or not, or a message notifying that the image x 
being downsized will be displayed, since the printed 
image will not be the same size as the user intended. 
Though the image is downsized so that the image of the 
whole page can be accommodated in the area 2500 
excluding the overlapped area 2501 within the printing 36 
area 2300, it is also possible to arrange in such a man- 
ner that the image within the printing area that is initially 
designated is accommodated within the area 2500. In 
this downsizing operation, the rasterizer control section 
1 770 determines the rates of reduction according to the 40 
printing area and the margins stored in the printing con- 
dition storing section 1763, and informs the rates of 
reduction to the rasterizer 1765 when the rasterizer 
1 765 expands the drawing command into the image, so 
that the image is expanded in the determined rate of 45 
reduction. 

[0159] Though the binding margin on the left and 
right sides of the cut paper is taken into account in the 
embodiments described so far, ft is also posstoJe to con- 
sider both the margins on the left and right sides, and so 
the margins on the top and bottom. 
[01 60] In this case, the binding margin position des- 
ignating screen as shown in Fig. 25 for selecting the 
position of binding margin either the left/right or the 
top/bottom in the margin setting screen shown in Fig. 55 
19, so that the position of the binding margin can be 
selected. Under such a condition, when the position of 
the binding margin is designated to be left/right position, 



as in the case of the embodiment described above, and 
when the printer is available for performing double-side 
printing, the printer host transmits the printing command 
for the upright printing image for the odd-numbered 
pages, and the printing command for the inverted print- 
ing hi age (the image obtained by turning the upright 
printing image by 180°) for the even-numbered pages. 
In the case where the printer is not available for per- 
forming double-side printing, the printing command for 
the upright printing image is transmitted both for the 
odd-numbered page and the even-numbered page. In 
the case where the position of the binding margin is the 
top/bottom, and when the printer is available for per- 
forming double-side printing, the printer host transmits 
the printing command of the upright printing image both 
for the odd-numbered pages and the even-numbered 
pages, and when the printer is not able to perform dou- 
ble-side printing, the printer host transmits the printing 
command for the upright printing image for the odd- 
numbered pages, and the printing command for the 
inverted printing image for the even-numbered pages. 
[0161] According to the third embodiment of the 
present invention, irrespective of whether the printer 
host is connected to the ink jet printer with the double- 
side printing function or to the ink jet printer without the 
double-side printing function, a designation of double- 
side printing mode enables a double-side printing, 
thereby reducing the burden of the user. 
[0162] Though the embodiments of the present 
invention have been described as the first, second, and 
third embodiments separately, the structures included in 
each embodiment can be combined as needed. 

Claims 

1. A printer control unit for issuing a command to a 
printer that is able to perform double-side printing, 
comprising: 

mode designation receiving means for receiv- 
ing the designation of double-side printing 
mode in which both surfaces of a printing 
medium are target surfaces to be printed; 
command generating means for generating a 
feed command for correcting the timing of feed- 
ing the printing medium, in the case where said 
mode designation receiving means receives 
the designation of double-side printing mode, 
for printing a second image that is to be printed 
later out of a pair of images to be printed on 
both surfaces of said printing medium; and 
command issuing means for issuing said feed 
command generated by said command gener- 
ating means as said command to be supplied 
to said printer. 

2. A printer control unit for issuing a command to a 
printer which suspends the advancement of a print- 
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ing medium, which is being fed by the rotation of a 
feeding roller, by a registering roller located forward 
of said printing medium, comprising: 

mode designation receiving means for recerv- 5 
ing the designation of double-side printing 
mode in which both surfaces of the printing 
medium are target surfaces to be printed; 
command generating means for generating a 
command, upon receipt of the designation of to 
said double-side printing mode by said mode 
designation receiving means, for rotating said 
registering roller in the direction to move said 
printing medium backward before restart of 
advancement and rotating said feeding roller in is 
accordance with the rotation of said registering 
roller in order to feed said printing medium for 
printing a second image that is to be printed 
later out of a pair of images to be printed on 
both surfaces of said printing medium; and 20 
command issuing means for issuing said com- 
mand generated by said command generating 
means as said command to be supplied to said 
printer. 

25 

3. A printer control unit as set forth in Claim 2 further 
comprising detecting means for detecting informa- 
tion on the quantity of ink used for printing a first 
image which is to be printed ahead of the other one 

of said pair of images, characterized in that said so 
command generating means generates a com- 
mand for rotating said registering roller and said 
feeding roller at a rotational speed in accordance 
with information detected by said detecting means 
on said first image to be printed in combination with 35 
said second image as a command for feeding said 
printing medium for printing said second image. 

4. A printer control unit as set forth in Claim 2 or 3, 
characterized in that said command generating 40 
means generates a command for rotating said reg- 
istering roller and said feeding roller at a rotational 
speed in accordance with a type of said printing 
medium as a command for feeding said printing 
medium on which said second image is to be 45 
printed. 

5. A storage medium having a program for controlling 
a printing mechanism with a double-side printing 
function stored therein, characterized in that said so 
program is for making a printer control unit for con- 
trolling said printing mechanism exec ut e; 



a feed command for adjusting the timing of 
feeding the printing mecfium, upon receipt of 
the designation of the double-printing mode, for 
printing the second image that is to be printed 
later out of a pair of images to be printed on 
both surfaces of said printing medium; and 
a command issuing process for issuing said 
command generated by said command gener- 
ating process as a command to be supplied to 
said pnnting mechanism. 

6. A storage medium having a program stored therein 
for controlling a printing mechanism that suspends 
the advancement of a printing medium, which is 
being fed by the rotation of a feeding roller, once by 
a registering roller located forward of said printing 
medium, characterized in that said program makes 
a printer control unit for controlling said printing 
mechanism execute; 

a printing mode designation receiving process 
for receiving the designation of double-side 
printing mode in which both surfaces of the 
printing medium are target surfaces to be 
printed; 

a command generating process for generating 
a feed command, upon receipt of the designa- 
tion of said double-side printing mode, for rotat- 
ing said registering roller in the direction to 
move said printing medium backward before 
restart of advancement and for rotating said 
feeding roller in accordance with the rotation of 
said registering roller in order to feed said print- 
ing medium for printing a second image that is 
to be printed later out of a pair of images to be 
printed on both surfaces of said printing 
medium; and 

a command issuing process for issuing said 
feed command generated by said paper feed 
command generating process. 

7. A storage medium as set forth in Claim 6, charac- 
terized in that when double-side printing mode is 
designated, said program makes said printer con- 
trol unit execute a detecting process for detecting 
information on the quantity of ink used for printing a 
first image which is to be printed ahead of the other 
one of said pair of images, and generate a com- 
mand for rotating said registering roller and said 
feeding roller at a rotational speed in accordance 
with the detected information on the first image par- 
ing with said second image. 



a mode designation receiving process for 
receiving the designation of double-side print- 55 
ing mode in which both surfaces of a printing 
medium are target surfaces to be printed; 
a command generating process for generating 



8. A storage medium as set forth in Claim 5 or 6, char- 
acterized in that said program makes said printer 
control unit generate a command for rotating said 
registering roller and said feeding roller at a rota- 
tional speed in accordance with a type of said print- 
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ing medium as a feed command for feeding said 
printing medium for printing said second image. 

9. A printer control unit for issuing a command to be 
supplied to a printer that is able to print images on s 
born surfaces of a printing medium, comprising: 

mode designation receiving means for receiv- 
ing the designation of double-side printing 
mode in which both surfaces of the printing io 
medium are target surfaces to be printed; 
command generating means for generating a 
command, upon receipt of the designation of 
double-side printing mode by said printing 
mode designation receiving means, for delay- is 
ing the start of feeding the printing medium for 
printing a second image which is to be printed 
later out of a pair of images having consecutive 
page numbers among a plurality of images to 
be printed by said printer; and 20 
command issuing means for issuing the com- 
mand generated by said command generating 
means as said command. 

10. A printer control unit as set forth in Claim 9, further 25 
comprising detecting means for detecting informa- 
tion on the quantity of ink used for printing a first 
image which is to be printed ahead of the other one 

of said pair of images, 

characterized in that said command generating so 
means generates the command for delaying the 
start of feeding the printing medium for printing the 
second image as long as the period of time corre- 
sponding to the waiting time according to informa- 
tion detected by said detecting means on a first as 
image paring with said second page. 

11. A printer control unit as set forth in Claim 9, further 
comprising printing condition storing means which 
stores information on waiting times in correspond- 40 
ence with at least one of a type of printing medium 
and a type of ink, characterized in that said com- 
mand generating means reads the waiting time cor- 
responding to at least one of the type of printing 
medium on which said second omage is printed and 45 
the type of ink used for printing the first image par- 
ing with said second image, from said printing con- 
dition storing means, and generates the command 

for delaying the start of feeding the printing medium 
for printing said second image as long as the period so 
of time corresponding to said waiting time. 

12. A printer control unit as set forth in Claim 10 or 11, 
characterized in that said command generating 
means reduces waiting time before starting feeding 55 
the printing medium for printing said second image 
according to the tone elapsed since printing of said 
first image is finished. 



13. A printer control unit as set forth in any one of 
Claims 9 to 12, characterized in that in the case 
where said printer is a printer of the type which sus- 
pends the advancement of the printing medium, 
which is fed by the rotation of a feeding roller, by a 
registering roller located forward of said printing 
medium, said command generating means incor- 
porates an instruction for rotating said registering 
roller in the direction to move said printing media 
backward and rotating said feeding roller according 
to the notation of said registering roller, into the 
command for delaying the start of feeding the print- 
ing medium for printing said second image. 

14. A storage medium including a program for allowing 
a printer control unit to issue a feed command to a 
printer which is able to print images on both surface 
of a printing medium; 

said program allowing said printer control unit 
to execute: 

a detecting process for detecting informa- 
tion on the quantity of ink used for printing 
a first image which is to be printed ahead 
of the other one of said pair of images hav- 
ing consecutive page numbers to be 
printed by said printer; 
a mode designation receiving process for 
receiving the designation of double-side 
printing mode in which both surfaces of the 
printing medium are target surfaces to be 
printed; 

a command generating process for gener- 
ating a command for delaying the start of 
feeding the printing medium for printing a 
second image as long as the period of time 
corresponding to the waiting time accord- 
ing to the detected information on said first 
image paring with said second; and 
a command issuing process for issuing a 
command for feeding the printing medium. 

15. A printer control unit for issuing a command to be 
supplied to an ink jet printer, comprising: 

mode designation means for receiving the des- 
ignation of the mode between double-side 
printing mode and one-side printing mode; 
transm it-receive means for making an inquiry 
about said ink jet printer whether or not the 
double-side printing is possible when double- 
side printing mode is designated by said mode 
designation means, receiving a response to 
said inquiry, and issuing a printing command as 
said command; and 

printing command generating means for 
when said rransmrt-recerve means receives the 
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response representing that double-side print- 
ing is possible, 

generating a printing command for double-side 
printing mode as printing command to be 
issued by said transmit-receive means, and 
when said transmit-receive means receives 
other responses, 

generating a first printing command for one- 
side printing mode relating to one of an odd- 
numbered page and an even-numbered page 
successively as printing command to be issued 
by said transmit-receive means, and then 
generating a second printing command for 
one-side printing mode relating to the other 
one of the odd-numbered page and the even- 
numbered page successively as printing com- 
mand to be issued by said transmit-receive 
means. 

16. A printer control unit as set forth in Ctaim 15, 
characterized in that when said transmit-receive 
means completes the transmission of all of said first 
printing command, said transmit -receive means 
makes an inquiry about whether or not said Inkjet 
printer has executed printing according to all of said 
first printing command, and receives a response to 
said inquiry; and 

in that said printer control unit further com- 
prises, when said transmit-receive means receives 
the response indicating that printing according to all 
of said first printing command is finished, output 
means for outputting the response. 

1 7. A printer control unit as set forth in Claim 1 5, further 
comprising! 

margin setting means for setting a margin of at 
least one of an odd-numbered page and an 
even-numbered page; and 
automatic remaining margin setting means for 
setting a margin in such a manner that, when 
double-side printing mode is designated by 
said mode designation means and the margin 
for one of said odd-numbered page and said 
even-numbered page is set by said margin set- 
ting means, the right margin of one of the 
pages of which the margins are not set is set to 
the same width as the left margin of the other 
page of which said margins are set, and the left 
margin of one of the pages of which the mar- 
gins are not set is set to the same width as the 
right margin of the other page of which said 
margins are set 

18. A printer control unit as set forth in Ctaim 1 7 further 
comprising display means for displaying a printing 
medium for the odd-numbered page and a printing 
medium for the even-numbered page, and for dis- 



playing margins set by said margin setting means 
and said automatic remaining margin setting 
means. 



19. A printer control unit i 
comprising; 



5 set forth in Claim 15, further 



drawing cornrnand generating means for gen- 
erating a drawing command which serves as a 

io source when said printing command generat- 

ing means generates said printing command, 
and specifying a printing area on the printing 
medium for printing based on said drawing 
command; and 

is margin setting means for setting a margin on 

the printing medium for executing a printing job 
based on said printing command, 
c h arac te rized in that said print command gen- 
erating means comprises: 

20 drawing means for rasterizing said drawing 

command into an image; and 
drawing control means for controlling said 
drawing means in such a manner that when a 
part of the printing area specified by said draw- 

25 ing command generating means is overlapped 

with said margin as a result of setting the mar- 
gin by said margin setting means, said drawing 
command for one page is rasterized into a 
downsized image so that the image for a page 

30 fits into the area mat is not overlapped with said 

margin in said printing area. 

2a A printer control unit as set forth in Claim 15 or 16, 
further comprising output means that outputs a 
35 massage for confirming whether or not ink for dou- 
Ue-stde printing is installed in said ink jet printer 
when double-side printing mode is designated by 
said mode designation means. 

40 21. A printer control unit as set forth in Claim 15 or 16, 
further comprising; 

reversing time setting means for setting a 
reversing time required for reversing the print- 

45 ing medium after printing on one of surfaces of 

a printing medium is finished and be ready for 
printing on the other surface thereof, and trans- 
mitting said reversing time via said transmit- 
receive means when said ink jet printer is in 

so double-side printing mode. 

22. A printer control unit as set forth in Ctaim 21 , further 
comprising: 

55 printing medium type designation means for 

designating a type of the printing medium; and 
storage means for storing the relation between 
the type of the printing medium that can be 
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specified by said printing medium type specify- 
ing means and the reversing time; 
characterized in that when the type of the print- 
ing medium is specified by said printing 
medium type specifying means, said reversing 5 
time setting means refers to the stored con- 
tents in said storage means and sets the 
reversing time corresponding to said type of the 
printing medium. 

10 

23. An ink jet printer that jets ink from a printing head to 
print on a printing medium according to a printing 
command supplied from a printer control unit, 
wherein said ink jet printer permits installation of a 
reversing mechanism for reversing said printing is 
medium after one of the surfaces of said printing 
medium is printed, and guiding the printing medium 

so that the other surface of the printing medium 
feces toward said printing head, comprising: 

20 

installation detecting means for detecting 
whether or not said printing medium reversing 
mechanism is installed; 

transmit-receive means working in such a man- 
ner that 25 
when said printing command and the inquiry 
about whether or not double-side printing is 
possible are received from said printer control 
unit and 

when said installation detecting means detects ao 
the installation of said printing medium revers- 
ing mechanism, a response indicating that dou- 
ble-side printing is possfcle is returned, and 
when said installation detecting means does 
not detect the installation of said printing as 
medium reversing mechanism, a response 
indicating that double-side printing is not possi- 
ble is returned. 

24. An ink jet printer as set forth in Claim 23, further 40 
comprising said reversing mechanism. 

25. An ink jet printer for jetting ink from a printing head 
and printing on a printing medium according to a 
printing command from a printer control unit, com- 45 
prising; 

a reversing mechanism for reversing said print- 
ing medium after one of the surfaces of said 
printing medium is printed, and guiding the so 
printing medium so that the other surface of the 
printing medium faces toward said printing 
head; and 

transmit-receive means for receiving said print- 
ing command from said printer control unit and ss 
an inquiry about whether or not double-side 
printing is possible and making a response 
indicating that double-side printing is possible. 



26. A printer system comprising: 

a printer control unit; and 
an ink jet printer for jetting ink from a printing 
head and printing on a printing medium accord- 
ing to a printing command from a printer control 
unit; 

said printer control unit comprising; 
mode designation means for designating of the 
mode between double-side printing mode and 
one-side printing mode; 
transmit-receive means for making an inquiry 
whether or not said ink jet printer is able to exe- 
cute double-side printing when doubte-stde 
printing mode is designated by said mode des- 
ignation means, receiving a response to said 
inquiry; and issuing the generated printing 
command; and 

printing command generating means for 
when said transmit-receive means receives a 
response representing that double-side print- 
ing is possfoie, 

generating a printing command for double-side 
printing mode as printing command to be 
issued by said transmit-receive means, and 
when said transmit-receive means receives 
other responses, 

generating a first printing command for one- 
side printing mode relating to one of an odd- 
numbered page and an even-numbered page 
successively as printing command to be issued 
by said transmit-receive means, and then 
generating a second printing command for 
one-side printing mode relating to the other 
one of the odd-numbered page and the even- 
numbered page successively as printing com- 
mand to be issued by said transmit-receive 
means, 

said ink jet printer is characterized in that a 
reversing mechanism for reversing said printing 
medium after one of the surfaces of said print- 
ing medium is printed, and guiding the printing 
medium so that the other surface of the printing 
medium faces toward said printing head is 
installable, comprising: 

installation detecting means for detecting 
whether or not said printing medium reversing 
mechanism is installed; 
transmit-receive means working in such a man- 
ner that: 

when said printing command and the inquiry 
about whether or not double-side printing is 
possible are received from said printer control 
unit and 

when said installation detecting means detects 
the installation of said printing medium revers- 
ing mechanism, a response indicating that dou- 
ble-side printing is possible is returned, and 
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when said installation detecting means does 
not detect the installation of said printing 
medium reversing mechanism, a response 
indicating that double-side printing is not possi- 
ble is returned. 5 

27. A printer system comprising: 
a printer control unit; and 

an ink jet printer for jetting ink from a printing 10 
head and printing on a printing medium accord- 
ing to a printing command from a printer control 
unit; 

satd printer control unit comprising; 
a mode designation means for designating of is 
the mode between double-side printing mode 
and one-side printing mode; 
a transmit-receive means for making an inquiry 
whether of not said ink jet printer is able to exe- 
cute double-side printing when double-side 20 
printing mode is designated by said mode des- 
ignation means, receiving a response to said 
inquiry, and issuing a printing command; and 
printing command generating means for 
when said transmit-receive means received the 25 
response representing that double-side print- 
ing is possfole, 

generating a printing command for double-side 
printing mode as printing command to be 
issued by said transmit receive means, and 30 
when said transm it-receive means receives 
other responses, 

generating a first printing command for one- 
side printing mode relating to one of an odd- 
numbered page and an even-numbered page ss 
successively as printing command to be issued 
by said transmit-receive means, and then 
generating a second printing command for 
one-side printing mode relating to the other 
one of the odd-numbered page and the even- 40 
numbered page successively as printing com- 
mand to be issued by said transmit-receive 
means, 

margin setting means for setting a margin of at 
least one of the odd-numbered page and the 45 
even-numbered page; 

automatic remaining margin setting means for 
setting a margin in such a manner that, when 
double-side printing mode is designated by 
said mode designation means and the margin so 
for one of the odd-numbered page and the 
even-numbered page is set by said margin set- 
ting means, the right margin of one of the 
pages of which the margins are not set is set to 
the same width as the left margin of the other ss 
page of which said margins are set, and the left 
margin of one of the pages of which the mar- 
gins are not set is set to the same width as the 



right margin of the other page of which said 
margins are set; 

display means for displaying the printing 
medium for the odd-numbered page and the 
printing medium for the even-numbered page, 
and for displaying margins set by said margin 
setting means and said automatic remaining 
margin setting means; 

said ink jet printer is characterized in that a 
reversing mechanism for reversing said printing 
medium after one of the surfaces of said print- 
ing medium is printed, and guiding the printing 
medium so that the other surface of the printing 
medium feces toward said printing head is 
installable, comprising: 

installation detecting means for detecting 
whether or not said printing medium reversing 
mechanism is installed; 

transmit-recerve means working in such a man- 
ner that 

when said printing command and the inquiry 
about whether or not double-side printing is 
possftrfe are received from said printer control 
unit and 

when said installation detecting means detects 
the installation of said printing medium revers- 
ing mechanism, a response indicating that dou- 
ble-side printing is possfcle is returned, and 
when said installation detecting means does 
not detect the installation of said printing 
medium reversing mechanism, a response 
indicating that double-side printing is not possi- 
ble is returned. 

28. A storage medium having a program of a printer 
control unit including transmit-receive means for 
issuing a command to an ink jet printer, said pro- 
gram including; 

a mode designation process for receiving the 
designation between double-side printing 
mode or one-side printing mode; 
transmit-receive process for making an inquiry 
of said ink jet printer about whether or not the 
double-side printing is possible when double- 
side printing mode is designated by said mode 
designation process, receiving a response to 
said inquiry; and 

printing command generating process for 
when said transmit-receive means receives the 
response representing that double-side print- 
ing is possible, 

generating a printing command for double-side 
printing mode and issuing said printing com- 
mand via said transmit-recerve means, and 
when said transmit-recerve means receives the 
response representing that double-side print- 
ing is not possible, 
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generating a first printing command for one- 
side printing mode relating to one of an odd- 
numbered page and an even-numbered page 
successively and issuing the first command via 
said transmit-receive means, and 5 
when all of said first printing command is trans- 
mitted, 

generating a second printing command for 
one-side printing mode relating to the other 
one of the odd-numbered page and the even- 10 
numbered page successively and issuing the 
second command via said transmit-receive 
means. 

29. A storage medium as set forth in Claim 28, charac- 75 
terized in that the storage medium stores a program 
having a margin setting process for setting a margin 
in a printing medium for a printing job according to 
said printing command and said program is used 
with a program having a drawing command gener- 20 
ating process which generates a drawing command 
as a source for generating said printing command 
in said printing command generating process and 
specifies a printing area of the printing medium 
based on said drawing command; 25 

in that said printing command generating proc- 
ess comprises: 

a drawing process for rasterizing said drawing 
command into an image; so 
a drawing control process for controlling said 
drawing process in such a manner that when a 
part of the printing area specified by said draw- 
ing command generating process is over- 
lapped with said margin set by said margin as 
setting process, said drawing command for one 
page is rasterized into a downsized image so 
that an image for a page fits into the area which 
is not overlapped with said margin in said print- 
ing area. 40 
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